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EEPOET 


ON 


EPIDEMIC CEREBRO-SPmiL MENINGITIS IN INDIA. 

1 

CERCBRO-SPINAL FEVER IN INDIA. 

I.— Historical. 

T he disease known as Epidemic Ceiebio-Spinal Meningitis, oi 
better still as Cciebio-Spinal Fever, has prevailed in India for 
almost quarter of a century , but tins faet has not been appreciated 
Geiman, Frencli, and Amencan wntere are silent on the subject, while 
the only lefeience to its occunence in India, which I have been able 
to find in British Journals, is that by Er. Brace Low, (4) who, in a 
papei read befoie the Epidemiological Society in 1898, biiefly lefeiied 
to the epidemics of the disease reported by Majoi W. J, Buchanan 
from Bhagalpur The chief reason, peihaps, why authorities should 
have thus neglected to include India among the countries in which the 
disease has been observed, is that most of the lecoids of its occurrence 
are either contained within voluminous official lepoits or remain 
concealed m the archives of hospitals, regiments, oi pnsons The disease 
is one which has attracted much attention only within the past decade ; 
but nearly a hundred years have passed since Danielson and Mann 
in Massachusetts and Vieusseaux in Geneva independently recognised 
it as a distinct disordei. Inaccuiate to a certain degree as then 
observations were, yet they sei-ved, as Di. Cecil Wall (27) has pointed 
out, to call attention to the existence of a meningeal disease of a malig» 
nant and mfective type : historical and othei data with regard to 
epidemic cerebio-spinal meningitis are accordingly reckoned fiom the 
year 1806, in which their obseiTations were made In the United 
States and on the Continent of Europe the disease has, from time 
to time prevailed widely. An extensive litei-ature, theiefoie, exists 



( a ) 


Tlie most complete of lecent monogiaplis aie those by CouncilmaB, 
Malloiy and Wught, (1) by Nettei, (3) and by Jaegei (3). The fiist- 
named, m lecoidmg the epidemic at Boston in 1898, give an historical 
account of the incidence of the disease, paiticularly in the United 
States, but also in othei countiies moie especially in Fiance and Germany, 
whose inhabitants would appeal to have sufEeied to a gicatci degiee 
than those of other countiies in Em ope Nettei, who is the chief 
authoiity in Fiance, has tiaveised piaetically the same ground in his 
ai tides in the Twentieth Centuiy Fiactice of Medicine. The most 
elaboiate histoiical lecoid, howevoi, is that by Jaegei and is contained 
in his handbook to the disease. The disoider has oceuiied less 
fiequeutly in the United Kingdom , an exhaustive account of its 
incidence in these isles is contained m the papei by Dr Bruce Low, 
to which lefeience has alicady been made 

The perusal of these and other historical smweys has indicated 
many important featmes of this remarkable disease. Piomment among 
these IS its eiiiious geogiaphical distiibiition, for which no reason can 
as yet be assigned Why, for instance, should the inhabitants of the 
United States have suffered more fretpiently and more severely than 
those of Canada ? Climate cannot be urged in explanation of this, 
foi the disease is one which affects tempeiato dimes Similar! j', 
fewei outbreaks have been recorded from Spain than from Franco, from 
Italy than from Germany. In Ireland the disease has been more 
often met with than in England. Another featmc is that, although 
large tracts of country may be said to be affected, yet in these it 
will be formd that outbieaks have only occurred in ceitam towns or 
villages, generally widely apart from and not particularly connected) 
commercially or otherwise, with each other. How veiy different 
are the ravages of plague , which, when epidemic, passes from \Tllage 
to \’illage and thence to town and city, sparing none Probing the 
mattei still deeper, one finds that the incidence of ceiebio-spinal fcvei 
IS not really great and that in a given community comparatively few 
persons suffer , it is on rare occasions that more than one member 
of a household is attacked, rarer stiU that pluial attacks m a famil}’’ 
should occur synchronously. Here, agam, the contrast to plague will 
be remarked In one point, however, other mfective disorders are simu- 
lated by ceiebio-spinal fever , the disease does not prevail continuously ^ 
for periods of many years outbieaks are unlcnoivn throughout the world. 
It IS beheved, however, that these mteivals are budged over by Sporadic 
attacks, whose nature is considered by many to be identical with that of 
the epidemic form, 
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It will be evident, tlien, that altliougli tlie disease may exist in two or 
more countiies simultaneously, j’^et no connection is tiaeeable between 
tliese outbreaks, foi tlie disease appaiently does not follow tbe ordinaiy 
lines of traffic and commcicc Siicli being tlio case, no purpose would 
be served by reiterating tlie histoiy of tlie disease in Euiope, North 
Ameiica, or elsowbeie This has been alicady sufficiently well done in 
the monographs mentioned above "With legaid to Asia, I have found 
a solitaiy lecoid of the occiiricncc of the disease outside India Di 
Brace Low (4) states that about ISTdi-lRTB the disease was epidemic 
ip Persia This period is an inteiestmg one, foi the disease was then 
more prevalent than it had been, and in addition to Persia it was 
reported fiom other places for the first time Among these was Pip, 
into which the disease was mtiodiiced in 187 6 (6) About the same 
time it seems to have appeared in India , prior to this date no trace of 
its occurrence is to be found in the mimeious writings and researches 
of Indian medical officers which I have been able to consult Neither 
Twining (7) nor hloiehead (8) mention it at all Maclean (9) and 
Payrer ^10) are similarly silent on tins subject. Chevers (11) states 
that some three cases resembling the description of the disease came 
under his objection, and he adds that Ewart, Goodevc, and Euha never 
saw a case, although the two lattei “ watched sedulously for the disease 
Maepherson, he adds, treated a suspicious case m an East Indian giil in 
Calcutta. 

It would seem that Vandyke Carter (12-) was the first to meet with 
cerebro-spin.al fever in India. In Appendix B of his book on spmlluni 
fever under Concurrent Peveis at Bombay, he describes the clmiea 
and pathological appearances of what seems to have been an mstanee 
of the disease He also notes that he had seen three other attacks in 
boys aged about fifteen, piesenting typical symptoms mcluding herpetic 
and petechial eruptions, all of whom recovered. Several of his cases 
of remittent fever at. the same time exhibited unusual meningeal symp- 
toms, and in the autopsy of one of these the pathological appearances 
resembled those of cerebio-spinal fever; in two other cases admitted 
monbund a similar state of afEaiis was revealed after death He writes 
finally, “All these instances piobably belong to one series since 
suppurative meningitis is not Icnown to occur in ordinary mal e nnl 
fevers Although Carter did not recognise the malady, it seems 
possible from the above that a small epidemic of cerebio-spinal fever 
oecuried in Bombay in 1878 In 1886 at a meetmg of the Bombay 
Medical and Physical Society to discuss a communication on 
tbe pievalenee of ceiebio-spinal fever in the Naia (Sind) Jail, (13) 
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Cartel related a sporadic case wliieh he had met with in the previous 
yeai and which, he said, coiiesponded exactly to those seen by him in 
1878 

To Suigcon (now Lieutenant-Colonel) H. P Dimmoclc,, (14-) however, 
belongs the honoui of iccognismg and fully descnbing the disease in its 
epidemic f 01 m In Apiil 1884 he submitted an elaborate and very 
inteiestiiig leport of an epidemic which pievailed among the convicts 
of the Shikaipui Jail duimg the cold season of 1883-84 The mortality 
111 this 3 ail had, foi some yeais pieviously, attiacted attention * sporadic 
eases of fever with sudden eeiebial symptoms, ficqiiently fatal, had 
laiscd the death-iate, these had been letuined as " Congestive 
Apoxilexy,” " Inflammation of the Brain,” etc. It Mas not until 
Dimmock took over charge of the xail that he reconciled the tiue 
natiiie of the disease vuth that known as cerebro-spmal fevei oi 
meningitis The stoij’’ of this outbieak is best told in Dimmoek’s mvn 
woids — '' In May 1883 turn bundled of the finest men weie maiehed 
into Sukkui and weie tbeie employed on the embankment approaches 
and otliei woiks of the Indus River Bndge. They w’ere encamped in 
'lovties^ (huts) on an open level giound among the low-l}ung mag- 
nesian limestone lulls Towards the end of Octobei, the weather, which 
had been veiy hot, changed and a cool east Mind began to blow at night 
and m the caily morning , at the same time it began to be very cold and 
coineidently Mutli tins tlieie appealed amongst the convicts of the 
Sukkui gang fust of all and then amongst convicts of the jail at Shikar- 
piii cases of the disease which is knoM'n as cerebro-spmal fever/* In 
this epidemic theic were thirty-eight attacks with twenty-se\en deaths ; 
but, as a lefeienec to the statistics of the Sanitary Commissioner with 
the Government of India would seem to show, only a fcM' of these M^ould 
appear to have been thus oflicially returned Similar cases occurred at 
the same time among the Sliikarpur Police and also among the free 
populations of the Shikarpur, Hyderabad, and Jacobabad districts. In 
Hydeiabad a small epidemic of thirteen attacks with nme deaths was 
observed in 1884-85 at the penal settlement of Naia by the officer in 
ehaige. Assistant Suiereon Dadachanji 

Although the above is the earliest accurate recoid which we possess 
in India, the disease had been previously notified fiom certain jails and 
native regiments In 1881 cerebio-spinal fevei appealed for the fiist 
time m the statistical tables which accompany the annual report of the 
Sanitaiy Commissionei with the Government of India (15) ; in eveiy 
subsequent year attacks and deaths have been leoorded in that compila- 
tion, as a reference to the following table muII show 
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Table I. 

Statistics of the incidence and mortality from GereliO'Sjpinal Vevei 
and from other forms of Meningitis in the Native Army and in the Jails 
of India during the years 1881 — 1901 (inclusive). 


Kjltitk Aumt. 


Jailb 


Year 

< 

Annual 

Sliongtli 

i 

Jerebro Spinal j 
Moniugitia or 
Fevor. 

U1 other forms 
of hloningitis 

( 

Annual 
itrength , 

Dorohro Spinal 
Meningitis or 
FoTor 

ill otl er forms 
of Meningitis 

IdmiB- 1 
BlOllB 

Deaths ‘ 

I 

Bions 

Deaths 

A.dmiB ] 
Eions 

Deatha 

Admis- 

sions 

Deaths 

1881 

133,453 


B 

|B| 

10 


1 

— 

15 

22 

1883 

126,689 



^9 

9 

91,069 

2 

2 

23 

2u 

1883 

126,525 

B 

B 


13 

88,187 

B 

5 

29 

29 

1884, 

127,477 

B 

B 


9 

85,600 

Q 

12 

14 

14 

1886 

123,628 

12 

8 

^9 

8 

82,644 

B 

13 

27 

26 

1886 

130,241 

8 

2 

^9 

3 

84,909 

28 

20 

18 

16 

1887 

140,086 

m 


12 

8 

79,471 

25 

17 

20 

15 

1888 

145,262 



12 

11 

91,415 

38 

28 

16 

13 

1889 

145,540 



17 

15 

96,121 

48 

31 

21 

23 

1890 

144,738 

H 


8 

7 

96,610 

23 

22 

28 

23 

1891 

143,970 

2 

2 

1 

14 

7 

101,019 

35 

29 

14 

12 

1892 

145,340 

B 


17 

11 


17 

16 

23 

21 

1893 

143,457 

B 



7 

101,737 

16 

10 

16 

12 

1894 

143,948 

1 


D 

3 

101,965 

4 

4 

19 

12 

1895 

144,693 

B 

^9 

Q 

12 

106,337 

8 

5 

8 

7 

1896 

145,692 

B 

^9 


10 

110,090 

7 

7 

25 

18 

1897 

145,259 

B 

^9 

9 

7 


13 

10 

22 

20 

1898 

143,858 

B 

^9 

B 

7 


24 

15 

12 

9 

1899 

146,761 

12 

11 

13 

13 

110,016 

29 

24 

14 

12 

1900 

155,462 

3 

2 

7 

6 

121,811 

99 

79 

15 

15 

1901 

153,547 

28 

21 

16 

13 


141 

102 

28 

21 

mm 

wst 

IBB 

m 

60 

238 

184 

100,123 

693 

460 

409 

361 


In the above table I have, £oi pui’poses of compaiison, tabulated all 
the attacks and deaths from other forms of menmgitis, excepting the 
Tubercular variety, -which is essentially a disease of children and which 
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all autlioiities aic agiced in considciing a laio affection among 
adtdts (16) Undei meningitis I have, theicfoie, classed togcthei aU the 
figures nndei the following headings which have appeared in various 
years ; — “ Spinal Meningitis,” " Ceiehial Meningitis,” " Inflammation 
of the Memhianes, Biain and Cord,” “Inflammation of the Brain 
and Memhianes,” “ Inflammation of the Ceiehial Memhianes,” 
“ Inflammation of the Coid and Memhranes,” “ Leptomeningitis ” 

Among British troops in India, during the same penod, there have 
been five attacks and one death attnhuted to eeiehio-spinal fevei , theie 
have also been a number of cases letuined as “meningitis” under one 
or other of the above headings For the free civil population of India 
there are no figures available 

It will thus be seen that dining the j^eais 1881 — 1901 there have 
been recorded from the Native Aimy with an average annual strength of 
140,738, sixty-six attacks and fifty deaths from ceiebio-spiual fever and 
fromothei forms of meningitis two hundred and thii'ty-cight attacks with 
one hundred and eighty-foui deaths. From ccrebio-spmal fever in jails, 
with an average annual population of 100,123, five hundred and nmety- 
three attacks with foui hundred and fifty deaths have been recorded and 
from other foims of meningitis four hundred and nine attacks with 
three hundred and sixty-one deaths. It ought to be lemaikcd here that 
these figures relate mainly to peisons between the ages of sixteen and 
sixty They do not refer to young cliildien in whom, it is stated by 
some authonties, 50 per cent of the attacks occiu . Theie are m the native 
army some six himdied boys betw'een the ages of ten and sixteen, ivho 
are employed as buglers, etc , and about an equal number of juvemle 
offenders of the same age in pcnitentiaiies. In the records which I 
have obtamed I have found no instance of eithei ceiebio-spmal fevei 
or of menmgitis in such youths 

A pioblem with which we are confionted by these statistics is what 
was the nature of these other forms of meningitis. This is a dilficult 
mattei to determine, for it was not possible to obtain the iccoids of all 
the cases thus diagnosed However, in the absence of bacteriological 
data, the peiusal of these would have proved of no great value Of 
simple memngitis as a piimaiy disease comparatively little is known even 
at the present day It is laiely met with among adults, but m childien 
it Ls frequently obseiwed m two forms, the Tubercular and that known 
as posterior basic meningitis. In adults meningitis is commonly 
remarked as a sequel to othei infectious disoideis, such as measles, small- 
pox, etc , but especially to pneumonia It is possible that a large numbei 
of these cases of meningitis m the Indian aimy and jails weie 
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secondaiy to pneimiomc pulmonary affections. In Appendix B will be 
found the recoids of two such casesj one diagnosed by Lamb fiom the 
Yeiiowda Piison at Poona^ the othei by Diuiy at the Medical College 
at Calcutta. Duiing the period of my deputation I endeavomed to 
obtain material fiom and lecords of cases of meningitis other than 
ceiehro-spinal fevei, hut m this, as the sequel shows, I was smgulaily 
imsuccessful Appaiently duiing 1908-1904 meningitis occuiied as 
rarely as did ceiehio-spiual fevei The cases thus brought to my notice 
weie these. Li Apiil 1908 a case of acute diffuse meningitis was 
repoi-ted by the Supeuntendent of the Allahabad Cential Prison, who, 
m reporting the matter officially, stated that three similar cases had thus 
been previously returned The lecoids of these attacks, which are 
tabulated m Table II, vcie forwarded to me by the Inspectoi-Geneial 
of Prisons The excellent clinical and pathological notes of these cases 
would seem to show that the fiist three were sporadic instances of 
cerebio-spmal fevei, while m the fourth the meningitis was secondary 
to acute lobar pneumonia 

Table II. 

Cases of Meningitis in the Allah alad Central Pitson/iom 1001 to 1908 
No Date of death Cause 

I 2nd June 1901 Leptomeningitis, purulent. 

II. 5th Kovembei 1901 Meningisis, diffuse, acute 

III 10th January 1902 Meningitis, diffuse, acute 

IV 21st April 1903 Meningitis, diffuse, acute 

In June 1904- Captain Oxley, I.M S , reported a case of meningitis 
from the civil hospital at Seonc The man had been found on the load 
in a dying state and brought to hospital, where he succumbed shortly 
after admission An autopsy revealed a pmuleiit meningitis and Captain 
Oxley sent me poitions of the brain and cord preserved in methylated 
spirit Sections of these tissues stained by NissPs method levealed the 
presence of an extensive inflammation of the pia aiachnoid with a 
leucocytic exudation which penetrated deeply into the substance of biain 
and cord. The cells of the exudate weie polymorphonuclear in tjqie but 
were much shrunken , diplococci could not be made out in them By 
Marchi’s method a diffuse degeneration was mdieated It was unfor- 
tunate that these tissues had not been originally placed in a moie 
suitable pieservative With the establishment of research laboiatoiies 
in India, it is to be hoped that medical officers will be mduced to send 
material fiom all such cases, sufficient for a complete bacteiiological 
diagnosis Extiemely interesting data would be forthcoming fiom a 
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large senes, and the obscunty which exists with regaid to these cases of 
meningitis would be to a gieat extent lemoved. 

As the available rceoids would then appeal to indicate, the histoiy 
of eeiebio-spinal fevei lesolves itself almost entiiely into a a ecoid of its 
incidence in jails, of which institutions the inmatea have suffered more 
than any other section of the community. In eveiy year smce 1881 
eases have been lepoi’ted by medical officers of jails, chiefly from North- 
ern India. The jails of Madras and Burma, excepting Coimbatore and 
Alcyab, have been fiee from outbre-aks From the jail at Akyab fi\e 
cases of puiulent menmgitis weie lepoi-ted by the Supenntendent to 
have occurred during 1903, and these haac been desciibed by him (&8) 

In two of lus eases he stated that he had found “ pneumococci in the 
exudate, but whether he stained these by Giam^s method or recovered 
them by cidture is not appaient fiom the context. In the previous year 
three similar cases had been iccorded from the same jail 

From the Bombay Piesidency propei one scveic outbreak in a prison 
has been chionicled This was at the Cential Pnson at Ahmedabad m 
1902, a famine year. Thn-ty-eight attacks with thirty* two deaths v ere 
notified • many of them weie bactenologically diagnosed bj’" Lamb at 
Bombay, who found the meningococcus in every case he examined (26) . 
At the same time the suiiounding famino-stiicken distncts weie affected 
by the same disease, and Majoi Oii (25) lecordcd a number of cases in 
children in the camps of the iclief works. The Yerrowda Prison at 
Poona 16 the only othei such mstitution in the Western Presidency from 
which cases of ceiebio-spinal fever have been lecoided. Five of these 
were thus returned in 1901 • one of the two fatal instances was mvesti- 
gated by Lamb, who concluded that it was of the pneumococeic variety , 
and secondary to a lung affection Fiom the Cential Provmces sporadic 
attacks have been lepoi-ted by the medical officers of several of the jails 
but, as in Bombay, only one such mstitution, the Central Piison at 
Baipui, was the scene of an epidemic Between November 1899 and 
Apnl 1900 twenty-two consecutive fatal attacks were lecoided by the 
then Supeimtendent, Majoi Henvey, (21) whose detailed account of 
them, is contained m the Indian Medical Gazette of the latter year. 

In most of the Bengal jails mstances of ceiebio-spinal fevei have 
been observed at various iimes Mooihead states that up to 1894- one- 
fifth of them had been affected. Minoi outbreaks oecmied at the 
District Jail at Bmdwan in 1885 and at the Cential Jail at Hazaiibagh 
in 1889 The lattei is desciibed by Mooihead m his paper on the 
disease lead before the Indian Medical Congiess of 1894 (17). Theie 
were, dunng the year 1899, fouiteen attacks with eleven deaths Of 
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tlie other central jails those at Bu\ai, Miclnapui, and Dacca have escaped 
afiection, while fiom the similai institutions at Alipur and Bhagalpm 
remarkable pi oof has been avoided o£ the tenacity with which the 
infectious agent of cel ebio- spinal fevci attaches itself to a gioiip of 
buildings In 1888, foi the fii-st time, eighteen attacks with eleven 
deaths weie lecoided by the medical officer of the pnson at Alipur: 
the patients came from all parts of the jail and had mostly been in. 
good health prior to attack A committee consisting of Drs. Cleghorn, 
Joubert, and Claike investigated these cases , they cousideied them to 
be instances of cerehio-spiual fever and brought foiwaid evidence to 
show that similar attacks had been obseiied about the same time among 
the cnnl population of Calcutta , and that cases had also been reported 
from emigrant ships on the Hooghly and from vanons districts of the 
United Provmces and Bengal. In 1887, in the same prison, ten fatal 
attacks occurred and from that year until the end of 1891 sporadic cases 
were recorded at intervals Then mortality w\as very high and a special 
standing committee was appointed to investigate each case Snicc 1891 
the jail has been practically fiee fiom the disease. Its place, howevei, 
as an infected centre has been taken by the jail at Bhagalpiir, from 
which one hundred attacks, sevent}’’ of which w’’eie fatal, weie notified 
from January 1, 1897, up to the end of June 1904- Buchanan, (18) 
Stevens, (19) and Newman, (20) who weie successively m charge of this 
jail, have submitted elaborate records of the eighty nine cases which 
occurred up to the end of 1902. These w^ere comprised in five consecutive 
outbreaks, as is shown in Table III. Since 1902 the cases have been 
sporadic and have generally occuiied at long inteiwals. Drury and 
Rogers have at different times verified the bacteriological natiue of these 
attacks as bemg identical with those obseived in Europe and Noith 
America. Erom Assam no outbreak has been announced and veiy few 
attacks have occurred among the piisoneis in that province. 

Tabic III. 


The epidemics of Cetehro-Sptnal Fever at the Bkagalpur Jail 


Serial 

number 

Date of 
first case 

Date of 
^ 1 ist case 


No of 
cases 1 

1 No of 
deaths 

I 

lltb January 

1897 

18th April 

1897 

9 

8 

II 

17 th October 

1897 

20th April 

1898 

14 

7 

III 

22nd August 

1890 

Slfit J uly 

1900 

24 

17 

IV 

7 th October 

1900 

Slat July 

1901 

20 

16 

V 

4th September 

1901 

i9th March 

1902 

22 

1 

— 

^ 




89 

62 
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The jails m the United Piovmccs were not seriously alSected until 
1899. In that yeai^ an outbrealc occuiicd m the distiict jail at Muzapm, 
while in the following yeai small epidemics weie icpoided fiomthe jails 
at Fatehpui and Allahabad. In 1901 the Superintendent of the distnct 
jail at the lattei place leportcd a furthei sciies of attacks and deaths 
fiomthis disordei , twenty five piisoneis, of whom twentj^-one succumbed, 
were attacked In tho Sultanpur Jail in the same yeai there were eight 
consecutive fatal cases 

In the Punjab the most prominent outbieaks have taken place at the 
jails of Chenawan, Mung Rasul, and Lahore , but in neaily every jail in 
this piovince eases have been obseived notably at Rawalpindi, Peiozepore, 
and Rohtak The epidemic at Chenawan oceuried in 1886. The prisoners 
weie then employed on canal works, and it is a cmious and notcwoi-thy fact 
that two other of the most important Indian epidemics have been leeoided 
from among piisoneis similarly emploj'-cd These weie the Shikai-pui 
outbreak chiouicled by Dimmoek and the outbicak at hiring Rasul 
in 1901. This lattei is fui-ther lemaikablein that the jail was a new one 
and had only been recently occupied Tlie prisoner's suffered severely • 
foi-ty-nine attacks were noted in 1901 and twenty-four m 1902. The 
moi-tality was nearly 68 per cent At the same time as the second 
outbreak pneumoma was very fatally pievalentand eventually the jail 
continued to be so unhealthy from these causes that it was found necessary 
to temporarily close it, all other mcasuies havmg proved of no avail. 

The Euiopean aimy has so fai escaped a serious prevalence of the 
disease, but from the native army, especially fiom regiments stationed 
on the North-West Frontier, medical ofircei's have occasionally lepoited 
small outbieats of the disease In November 1885 the disease bioke out 
among the sepoys of the 2nd Punjab Infantry at Kohat , twelve attacks, 
ten of which ended fatally, were notified up to February 1883. In 
another regiment at the same station a fatal case occuiied during the 
same period In 1901, when the disease prevailed widety and to a 
gieatei degree than previously, outbieaks were recorded by the medical 
officers of the 8th Bombay Infantry at Delhi and the 4*7th Sikhs at 
Sialkot from their respective regiments. There were also four admissions 
from this disorder among the troops forming the Chitial Garrison. 
Captain Kelly, the Medical Officer in charge of this, informed me that 
the disease piei’^ailed at the same time throughout the lower Chitial valley, 
having been imported thence from Asmar, and that he had heard of cases 
occmiing to the west of Chitial in Kafiiistan 

No outbreak of any magnitude has been chronicled as having taken 
place among the general community The disease has, however, prevailed 
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widely , but in a tbickly populated country like India, liable as it is for 
various reasons to intense and seveie epidemics of disoideis suck as 
jilague, ckoleia, small-pox, etc , a disease witk a comparatively slight 
-incidence as ceiebio spinal fevei would certainly be overlooked and 
neglected by tke apatketiG populace. Tins is borne out by the following 
example of suck an outbreak m a remote village. In Februaiy 1904< 
Lieutenant H. R. Nutt, I.M.S , attacked to tke S^nd Pun 3 abis, sent me 
tke notes and some purulent mateiial obtamed by punctuie fiom tke 
knee- 30 int and spmal canal of a patient in kis legrmental hospital at Deia 
Gkazi Khan, I isolated tke memngococcus from tke material Tke 
case IS mteiesting ; foi, on enquirmg fiom tke Cml Surgeon of that 
station, Ma 3 or D. T. Lane, I M.S., about tke prevalence of tke disease 
in kis distnct, he wrote and told me that duimg tke pievious cold 
weather it had been prevalent in tke kills aiound tke station It was 
known locally as ''' Sarsam.^’ Tke disease had again broken out m tke 
neighbourhood in Januaiy 1904, when, at a distant village, “ Jkok Utia,” 
twenty-tkiee persons had been attacked, of w'kom twenty had died. 
Two women, who were fii-st eousms, livmg m tke next village " Basti 
Yaki,^’ went to a funeral of one of tke cases at Jkok Utia Both 
contracted tke disease and both died. All this ocomred within tke month, 
and when tke Cini Smgeon keaid of it, tke outbreak wns practically at 
an end Tke people had not repoided tke matter earlier, as they regarded 
it as “ nothing out of tke common.” At Mira 3 in tke Bombay Presi- 
dency outbreaks among children have been recorded by Di. J Rutter 
Wilbamson, who bacteiiologically diagnosed many of kis cases. Tke 
prevalence of tke disease in tke Akmedabad distiict in 1902 has been 
akeady alluded to. Although no other record of an outbreak is extant, 

3 et sporadic mstances of tke disease have been constantly met with duimg 
tke past qmnquennium m most of tke distiicts, and especially m tke 
larger towns of Northern India 

Up to 1901-1902, tke disease had prevailed in a comparatively slight 
fashion , but it then began to so seriously afEect tke mmates of cerlniu 
3 ails and tke soldiers of ceidam regiments that an mvestigation mto tke 
disease was ordered, and m August 1902 I w’as deputed to cairy this out. 
As subseq^uent events proved, however, tke disease had by that time 
begun to abate, and duimg tke period of my deputation up to August 
1904 no epidemics occurred suck as had been previously recorded A 
few sporadic eases were notified to me from places widely distant from 
each other. It was not possible for me to see all of these, but whenever 
I could I visited tke 3 ails from which they had been lepoided I thus 
saw cases in tke 3 ail 6 at Fyzabad and Bkagalpm. As tke Supeimtendent 
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of the latter jail continued to lepoit cases, I levisited the jail m Apul 
1904 witli a view to study more accuiately the conditions of life theiem 
and to he piesent, if possible, ivlien an attack occuned I had spent 
about five days there when my stay was abiuptly teiminated by a 
telegram, wbicli stated that four piisoneis had been attacked by the 
disease at the Central Jail at Lahore. I pioceeded to Lahore at once 
and, on aniving there, ascci tamed the following histoiy of the outbreak. 
The jail had been until 1904 pai-ticularly healthy. In 1902 foiiy-sevcn 
deaths weic recorded, a moi-tality of 32 7 pei mille 1903 was a still 
healthier year, for with a large population theie ncie only twenty-seven 
deaths, the mortality-rate falling to 17’ 9. Djsentery, pulmonary 
tubeicnlosis, and pneumonia weie the diseases which contributed 
most largely to the death-rate In 1904 January was a fairly healthy 
month, but in Fcbruar}’’ pneumonia of a lemarkably fatal tj^pe 
pi e\ ailed, and eighteen prisoners w'cie admitted sulfeiing from this 
complaint, ten of whom succumbed In the following two months 
this outbicak gradually subsided , but up to the end of April pneumo- 
nia had accounted for thirty attacks and twol\c deaths m the jail. 
Ncithci plague nor influciwa w'crc then specially prevalent Nopai- 
ticulai barrack nor workshop w'as aftcctcd and no cause could be assigned 
tor the outbreak On Apul 24th a case of meningitis w'as reported 
from bariack XII and on each of the succeeding three days another case 
was notified from the same bmlding 


Tabic IV, 

Cases of Cerebro-SptTial Fever ai the Lahore Central Jail, 1904 


No. 

Name 

Ago 

Date of admiEsion 

Date of attack 

I 

Jabbar 

22 

19th July 1902 

24th April 1904. 

II 

Fauj Singh 

20 

24th March 1904 

25th April 1904 

III 

Easul Khan 

18 

1 

3rd May 1903 

26th April 1904 

IV 

Akbar 

23 

6(h April 1904 

27th April 1904 


Of these four men, the three latter were actually employed together 
on bamboo work The first case w^as employed in the garden, but slept 
in the bed next to No IV Case No. Ill died aftei an acute illness on 
April 28th, and the autopsy revealed a purulent meningitis. The Super- 
intendent then sent me an urgent telegraphic message which I received 
at Bhagalpui on the morning of the 29th. I amved at Lahore on 
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IMay 1st. In attempting to ascoriain tlio possible source of infection, 
tbe following facts Mere' brought to light. Dming the previous month 
(hlarch) a fatal spoiadic instance of the disease was notified to me from 
the Pistiiet Jail, which adjoins the Ccntial Jail. Theie is a certain 
amount of daily intercourse between the two institutions j small paities 
of men bimg oil.and foodstuffs from the one jail to the othei, but none 
of the prisoners noted above had been thus employed. Two of the men 
attacked had been less than a month in the 3 ail. Case No. II was 
admitted from the jail at Amntsni exactly a month prioi to Jus attack* 
nhile No IV had arrived twenty-two days picviously from the Rawalpindi 
Jail, from which two fatal sporadic attacks had been reported in 
hlaich It IS difficult to decide wdienee the infection was bi ought, but 
lam inclmed to consider that although No IV was the last to be attacked, 
yet he possibly bi ought the infection with him from Rawalpindi and 
infected the others during his own incubation period. It is unlikely 
that the prisoners were infected within the Lahore J ail, winch had been 
free from the disease for thirteen years. In 1889-1890 it was a badly 
affected area Majoi Braidc, the Superintendent, had, pnoi to my 
arrival, taken energetic measures to stamp out the disease, the bairack 
had been evacuated and disinfected , its inmates had been segregated ; 
and the three surviving patients had been placed in a special sepaiate 
buildmg within the hospital compound. As their attendants were 
mixing freely with nian)'^ of the other pnsoneis, I suggested the removal 
of the cases and their attendants outside the jail, and Major Braide was 
able to comply with this at once, as he had an available suitable buildmg. 
Several months have elapsed since these measures weie carried out, and 
not a single other case has occurred. Two of the patients lecovered 
completely , the third case (II) lapsed into a marasmic state and died on 
July Splst The above outbreak simulated in its incidence the “house 
epidemics ” ivhich have been recorded from Germany and othei countries. 
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II,— Clinical. 

Synonyms . — The disease has leceived various names at diffeient 
times The oldei ones, such as “ petechial oi spotted fevei,” “ eeiehial 
typhus/’ “ malignant purpmic fevei " and the like, founded on an incom- 
plete clinical and pathological knowledge of the disease, aie inappiopiiate 
and aie only of histoiical inteiest In England and Ameiica it is 
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commonly Imovm as “ Ceiel)io-Spmal T’evei ” and this is its appellation 
in the Nomenelatuie of diseases This name has been olijected to hy 
Di Ruttei Williamson (1) on the giound that cases exhibiting no pyiexia 
whatsoevei have been obseivcd and in his chnical study of the disease he 
cited two such instances fiom his own practice These eases aie unusual 
and anomalous. Ceiebio-spinal fcvei is a good name f oi the disease The 
Geimans have called the disease ^‘Nackenstai re ” oi “ Genickkiampf.” 
The former, which denotes a museulai cramp of the neek^ is a good name 
fiom a popular point of view in that it emphasises a constant and painful 
symptom • it is thus compai-able to oui name “ lock- 3 aw ” foi tetanus 

Definition . — Epidemic Ceiebio-Spinal Meningitis is an acute mfec- 
tious disease associated most fiequentl}' with thepiesenceof a particular 
miciooigamsm, the diplococcus mtraeellulaiis, first identified by Weich- 
selbaum m 1887 It is chaiacteiised by symptoms lefeiable to a piofound 
inflammatory infection of the central neivous system, theieis generally 
pyrexia of an irregulai type , cutaneous eruptions of a petechial oi herpetic 
foim are not infrequently present, while extensions of the disease to the 
eai and the eye leading to disoigamsation of these organs aie common 
eompheations The disease is known to prevail sporadically as well as 
epidemically. The sporadic attacks aie of great impoitanee, as they doubt- 
less foim the links between successive epidemics , clinically they are apt 
to be overlooked, and confusion as to their exact natuie will contmue to 
exist until a complete bacteiiological diagnosis of the exudate to be 
obtamed by lumbar puncture becomes a matter of loutine procedme. It 
seems veiy probable that the disease known as posterior basic meningitis 
in mfents is but a sporadic form of the disease, foi the organism isolated 
by Still (2) is almost identical m its biological chaiacteis with those of 
the diplococcus mtracellulans. 

Etiology, — Fredtsposing factors. Age — Most of the leeoided eases 
have occm red m childien and young adults Moole,^4) ‘Williamson,(5) 
and Blown (6) have noted the disease among children m India. It is a 
raie affection of persons over the age of forty, as is indicated m the 
following table : — 

Table V, 

Age incidence of Cerehro-Sptnal Fever. 


Authoiity 

TJadei 40 

Over 4.0, 

Peicentage under 40 

Councilman (7) 

104. 

7 

93 7o 

Leichtenstern (8) 

100 

11 

90 7o 

Indian Jails 

83 

28 

74 7 % 


Councilman states that infants under one year, although very liable 
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to eveiy othei, are seldom attacked by this foim o£ meningitis. Still and 
Giimshaw,(9) however, point out that, if postenor basic meningitis be 
included as a vaiiety of the disease, the spomdic foim is commoner in 
infancy than at any other period of life. 

Sex — ^It would appeal that males aie more prone to this disease, at 
least among adults , but it must be icmaiked that the bulk of the statistics 
emanate fiom prisons, work-houses, and ban acks, in which males prepon- 
deiate These statistics cannot, theiefore, be aceuiately employed as data 
fiom which to diaw conclusions as to the general population and this 
applies not only to sev, but also to .age and other aitiological factoi-s. 
Still and Grimshaw (9) state that in childien the sexes are attacked 
equally, but among Councilman's cases out of thirty-five patients iindei 
the age of fifteen, twenty-two, oi nearly two-thirds, were females In 
India, Harold Biown (6) has observed attacks among female children, 
while Henvey lecoids the solitaiy instance of an adult female piisoner 
being afflicted by the disease (10) 

Race . — Apparently the disease does not exhibit any special pioclivity 
foi a particulai race Some of the Indian jail statistics would seem to 
indicate that the disease is moie pievalent among Hindus, but these, it 
must be lemembeied, foim the greater niimbei of the pnsonei-s. 

Environment — ^In its epidemic foim the disease displays a particulai 
liabibty to attack the inmates of 3 ails, baiincks, and workhouses where 
laige numbers of men arc congregated ; we must, therefoie, consider the 
influences which life in these places bungs to beai on the inhabitants and 
how these afEect, if they do, the spiead of the disease 

Oveicrowding has always been given a veiy piominent place among 
these influences, buttlieic is veiy little evidence to show that it exerts 
any maiked efEect on the progress of an epidemic It is ceidain that 
in some instances it has contnbuted to the continued pievalence of the 
disease in a particular place In Bhagalpur although, in the official sense 
of the teim, oveiciowding did not exist, yet it is noted by Newman that 
there were moie attacks when the population of the 3 ail leached a high 
figure. Malcolm Mooie (4) in his papei on the sub 3 ect emphasised the 
influence of this factor, but pioduced no evidence to support his contention. 
Along with overciowdmg defective sanitaiy conditions have usually been 
coupled as an associate factor. In the oldei epidemics and especially in 
those which prevailed in towns both these conditions weie undoubtedly 
present. But, latteily, outbreaks have occuiied in institutions, which 
although not always perfect sanitary buildings, certainly exhibit a veiy 
high hygienic standaid. At any rate, this holds good as legards Indian 
jails, for the inmates of these aic living under conditions of health, which 
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contrast very markedly with those of the ill-ventilated and squalid huts 
and hovels which foim then homes The buildings in cential jails, 
wheiein most of the epidemics have occuiied, aie large barracks amply- 
ventilated and well pioteeted from the various climatic influences of the 
district m which the jail is situated 

It is possible, and mdeed piobable, that life in bai racks and 3 ails, with 
its rigid discipline and other lestiictions, has a depressing effect on the 
sub 3 eets therein located, and this renders them more pione to conditions 
of ill-health than they would be weie they living among the free populace. 

Pourthly, there is the question of labour. It is not so much a matter 
of real haid woik but of the physical exertion lequiied to complete a given 
■task of more or less severity within a prescribed time. This applies 
equally to militaiy barracks and 3 ails as mdeed it does -fco most, if not, to 
all workhouses The inmates, feaimg punishment, often work harder 
than they ought to complete then allotted tasks. A mental as well as a 
physical strain is thus mvolved Laboui undei these conditions must 
have a debilitating effect on the system and those who are compelled 
thus to woik aie lendeied moie liable to be attacked by any infective 
agent which may happen to be about 

Cases of ceiebro-spmal meningitis following gieat physical exertion 
have been lemaiked moie than once In two of the most notable of 
Indian epidemics, those at Shikai-pm (Sind) m 1884-85 and at Mung 
Rasul in 1901, the prisoners weie employed on the very haid laboui of 
canal diggmg , but in others such as -those at Bhagalpm and Eaipui, the 
prisoners were not engaged in anjrthmg beyond the oidmaiy forms of 
3 ail employment A reduction of both the amount and the period of 
labour m the two former jails had not the slightest effect in anesting 
the disease, which would seem to mdicate that laboui has little, if any- 
thing, to do with its incidence 

There is also the fact that those who have become recently subject to 
the above conditions are moie readily attacked by the disease than -those 
who have, so to speak, become acclimatised to life m jails oi barracks. 
In the Preneh military epidemics it was noted that the leeimts were 
more susceptible than weie the old soldieis, and Newman has stated that 
prisoners recently admi-tted were more frequently attacked than those 
who had been m 301 ! for some time Rogers in his note on Newman’s 
report has laid particular stress on this point, but it is indeed one that 
cerebro-spmal fever shares with all other infective disorders 

In conclusion, in the absence of any direct proofs as to where the 
infective agent exists in nature or as to how it gams an entrance mto the 
human bcdy,ve can but state that the disease is one apt to affect a 
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locjality and to lomain thoio for a considoiablCj but vanablo timo : it is 
fmtbei liable tlieiom for loasons, possibly climatic but equally unknown, 
to penodic exacoibations. 

Occnpaiton.—i:i\nh lias abeady been iiaitly discussed in connection 
with enviionment, but lequiies fiutliei considciation in view of tbe data 
bi ought f 01 waul by Buchanan, (13) who thoioughly studied the epide- 
mics which occuiied in his 3 ail and who has endeavouiod to show that a 
close relation exists between dust and the disease Buchanan’s theoiy is 
that dust IS eithei the vehicle £oi the speciGc geim in a desiccated condi- 
tion 01 that it acts only mechanically by injunng the air passages and 
thus diminishing losistaucc, piesuming, of comse, that infection occure 
through the naies. To suppoii this he adduces the following facte. He 
divides the occupations of the pnsonci-s into tn o classes • in the fii-st place, 
theie aie those engaged in non-dusty woilc, such as blanket-spmning and 
weaving, cai-pct-making, cai-penteiing, tailoiiug, etc,, which are 
conducted in light, w'cH-a entilated buildings, and, secondly, theie aie 
those engaged in dusty occupations as iice-elcaning, nce-huskmg, wheat- 
' giinding, load-sweeping, gaidening, and othei outside forms of labour 
Of these lattei, the fiist tluee certainly occui undci conditions wheiethe 
atmosphezo is so clouded that the individuals in the shed can hardly be 
distinguished and a vivid impicssion icmains in my mmd of the scone 
in the wheat-gzinding house at mj’- visit in Soptemboi 1902 when woik 
was in full suing Sweeping and gaidcning me lightly included among 
the dusty occupations when the seasonal conditions me lemembeied. 
■piom Febmaiy until June the climate is a hot diy one, no luin falls and 
the loads and fields aie coieied with dust to a depth of two or thiee 
inches Duiing these months also, but especially in Ainil, the phenomena 
known as dust-stoims ” pievail The whole atmospheie then becomes 
so thick with dust that the sun is often occluded fiom view foi several 
houis ; stiong winds with thundoi and lain always accompany this 
distuibance. 

In the month of Apnl when, as Buchanan states, those stoims aie of 
almost daily occuiience, the gieatest numbei of attacks weie observed by 
him in thiee outbieaks at this station. Moieovci, in the months fiom 
June to Octobei, when outdooi laboui cannot be desciibed as dusty, the 
seven attacks lecoided by him duiing these months all came fiom the 
dusty wheat-giinding oi iico-eleaning woiksheds. In these the men were 
woiking under similai conditions to those which they would have 
expeiienced at any othei time of the yeai 

Of the one thousand and eight hundred odd pnsoneis in the jail 
at Bhagalpur, one thousand and one hundred can be classed as being 
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more or leB 3 coBstaiitly on non-duBiy employment^ while the work o£ the 
remaining seTon hundred is dmty. 0£ the £orty-seven cases chionicled 
by Buchanan, only three occuiied m the former group and no less thali 
forty-four m the latter 

Newman, (11) who succeeded Buchanan in charge of the Bhagalpur 
Jail, has brought forward additional evidence to support the possible sig- 
nifieance of dust with regard to the disease Classifying their occupations 
as did Buchanan, he found that of the foity-two attacks in the fourth and 
fifth epidemics, only nine came from those whose employment was non- 
dusty ; and comparing the numbeis of men employed on each form of 
labour during the period of pievalence, he showed that the disease was 
seven times more frequently observed in men employed on dusty work 
than in those on n on-dusty forms of labour 

Burthei evidence as to the possible connection between dust and the 
disease has been adduced by two other Indian writers as the i esult of their 
eitpenences, vie y IVilliamson (1) in the Bombay Presidency and 
Mactaggart (14) in the United Piovmces. On the other hand, the 
Supermtendent of the Mung Rasul Jail, while admitting that the occu- 
pation of the greater number of the prisoners, from which all but three 
of his cases came, was an exceedingly dusty one, would have expected 
more cases among those employed m the sweeping of the 3 ail and 
among those engaged in sciapmg and cleansing the affected bairacks 
In this instance the 3 ail was a new one and had been only recently occu- 
pied. The prisoneis were all long-teim ones and were transfers from 
other 3 aiis. Theie was no record of the existence of the disease among 
the smioundmg free populatiou, hut it should be noted that these worked 
side by side with the prisoners and the lattei might have become infected 
while at work 

In the other Indian observations fiom Ahmedabad,(17) Raipui,(10) 
Mewai, (4) Hissar, (15) and Delhi, (16) the conditions of employment 
are not sufficiently specified to permit of any deductions being drawn 

Buchanan and Newman have both quoted Germano’s expeiiments as 
to the resistance of the diplococcus mtiacellnlaris to diying in support of 
their contentions, but as Nuttall in his editorial note on the formei'’s paper 
has pomted out. Germane made no experiments to show that the orga- 
nisms had retained their virulence It^is possible, however, that, like 
the closely associated organism of the same group, the pneumococcus, 
the diplococcus mtiacellularis may be capable of desiccation and of 
existing m a non-virulent saprophytic foim in dust or m other similai 
material and that under suitable conditions it may become exalted 
in virulence. All this is purely hypothetical and until we can definitely 
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exhibit the organism in dust^ we can but agree witb Buobanan as to 
tbe strong pi esnmption of some lelation between dust and tbe disease 
FooH, etc — Tbeie is no evidence tbateitbcr food oi watei have any 
connection witb tbe disease. Tnl8G5 Sii B "W. Eicbardson propounded 
a tbeoiy that tbe disease mif>bt be due to tbe consumption of diseased 
grain, but no proof of ibis lias ever been biougbt foiward Tbe only 
Indian reference to food baling an}' possible effect is that of Dimmocb, 
wbo at Sbikarpui in 1884-85 tbongbt that tbe dietaiy of tbe prisoners 
was insufficient in pioteuls and fats considenng tbe seasonal conditions 
and tbe bard manual labour in wbicb tbe men weie engaged 

Climate and seasonal piaalence — Tbe earlier records of tbe disease 
pointed to its incidence in tcmpeiate icgions only, but tlie experience of 
tbe last twenty years bas shown that it prevails also in tbe snb-tropics 
It will probably be found that no latitude is exempt from its ravages, 
although up to tbe piesent no exact lecoid bas been found by tbe writer 
of its having been obseiwed in Austiaba, Cential oi South Ameiica. 
With legaid to Afiica, an outbicak was lepoited from Omduiman aftei 
tbe fall of that city in 1898 (35), Miss Williams (36) lecoided another 
from East Afiica in 1900 , and recently a sporadic case bas been chro- 
nicled from tbe Tiansvaal (37). In India tbe disease bas prevailed 
comparatively slightly south of tbe Tiopic of Cancer 

Much stiess bas been laid on cold as a prominent predisposing factor, 
and attacks following exposuie to intense cold have been described In 
tlie earliest Indian epidemics (Sbikaipui, Nara, etc ) and also in some of 
tbe later ones (Mei^ai, Raipui, etc) this influence was particulaily noted, 
as all the attacks occurred in tbe cold weather when the night temper a- 
tuies aie very low The epidemics at Bhagalpui, Mira}, and Mung 
Rasul, however, showed most attacks during tbe hottest weather when 
tbe day shade tempeiature vanes between 90°F and 114°F. while tbe 
night minimal seldom falls below 75°P 

It would appear that the spring months (March, April, and May) 
are those which most favour the incidence of tbe disease. In India tbe 
large ma}ority of attacks have been recorded during them Buchanan 
is of opinion that the dust-stoims, which prevail in these months, may 
possibly account foi this frequency 

famine — Dr. Williamson (l)basreferiedto this as a possible predispos- 
ing factoi , for aU the cases observed by him weie among famine-stucken 
children in 1899-1901 In the Hissai and Delhi districts tbe disease 
was epidemic among tbe free population in tbe cold weatbei of 1901-02 
following the famine of tbe former year ^ In tbe Abmedabad district a 
similar condition of affairs existed, tbe disease is said to have prevailed 
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in the famine oamps and in the villages, whence it was doubtless imports d 
into the Central Pnson in February 1902. 

Murohic factors — ^In the next section of this lepoit, the mioio- 
oiginisms which have been associated with ceiebi 6 -spinal fevei will be 
fully desciibed The most important of these, and the one, too, which 
most authorities have leekoned to be the sole causal agent, is the 
diploeoccus intiacellulaiis, discoveied by Weichselbaum in 1887 m the 
meningeal exudates of sporadic instances of the disease It is aEied 
biologically to the better known microbe, the pneumococcus of Fiaenkel, 
fiom which it is to be distmguished by its almost constant presence withm 
the polynuclear cells of exudates, its more spheiieal shape, and by the fact 
that it does not retam the stain by Gram’s method The pneumococcus 
itself has also been declared by some to be a not uncommon setiological 
factor m cerebio-spinal menmgitis, and in some cases it has been lecoveied 
in association with Weichselbaum’ s organism The latter is distm- 
guished with greater difficulty from the gonococcus : they are alike in 
their morphological characteis , neither letams Giam’s stain , but they 
differ as to then power of giowth on artificial media — ^the diplococcus 
mteicellulans oi menmgococcus grows more readily on oidinaiy media 
such as agai-agar or glyceime agar — and as to then pathogenic effect 
on animals 

In sporadic attacks of cerebio -spinal fever, as well as in the epidemic 
ones, the memngococcus has been isolated from the memngeal exudates 
It is possible that the organism described by Still, (3) as having been 
found by him m cases of postenoi basic meningitis, will be declared to 
be identical wuth that of Weichselbaum. This would seem to be so judg- 
ing by the observations of Dr Stuart Macdonald (23) and by thosfe of Di 
Hunter at the London Hospital (24) The cases cited by the former were 
all instances of basic meningitis in young childien and from nearly every 
one he recoveied a microbe agieeing in its biological chaiaeteristics with 
the menmgococcus. 

In India bacteriological examinations have only been made m a com- 
paratively small number of cases Diury isolated the meningococcus from 
several of the Bbagalpur patients and from at least two sporadic instances 
of the disease m the Medical College at Calcutta Eogeis identified 
it m another of the Bhagalpur cases and also m four of the coolies who 
were attacked in the Alipoie emigration depot Semple examined 
numerous specimens from the epidemic at Mung Easul and found the 
diplococeus m nearly every one Lamb was similarly successful m his 
investigations at Ahmedabad, but from the only case at Foona which 
came under his observation, he isolated the pneumococcus. Eoberts at 
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Indoic Las also criltivaled ihc mcning-ocoecus from fluid obtained by 
lumbai puncimc fiom a spoiadic puucluie fiom sjioradic instance of the 
disease. 

Channels of infection — It is genemlly consideied tbat the nares are 
tlie common channels of infection and tliat the organism makes its way 
thence to the meninges thiongh the cnbiifoim jilate. In those sufEenng 
fiom the disease the picsenco of the oigamsm in the nasal mucus 
lias been demonstiated SchifE has stated that he has recoveied the 
meningococcus fiom the nasal mucus of seven out of twenty-seven 
healthy persons. The expeiiments of Busqiiet, quoted at page 49, afford 
evidence of the possibility of infection oceiuiing tluough the nares, but 
fuithei pioof of this is necessary. 

Symptomatology — Incnlatton period. — The peiiod of incnb.ation has 
not been satisfactoiily settled. Most wiiteis have veiy few data to bnng 
fonvaid on this point, which would appear to have received moie atten- 
tion in India than clsewheie. Buchanan and Newman aie both inclined 
to considoi it to be veiy shoi't — less than thice days , but Haiold Brown, 
who especially studied this question, is of opinion that it may be any 
period fiom one to five weeks, most cases occuriing in the second oi thud 
week after possible mfcction. 

Types of the (hscas^. — Most obseivers have lecognised ceiiam well 
maiked tj^es oi foims which this disease assumes. It must be lemera- 
beied, howevei, that such a division is puiely aibitiaiy, being based on 
the intensity and duiation of the malady. Cases aie constantly met 
with which cannot be classified under any one form Councilman and 
his colleagues, while agieeiug with this, thmk thatfoi practical pmposes 
it IS as well to differentiate the instances of the disease, and aceoidmgly 
they have desciibed the following vaiietics — (1) Acute (including 
fulmmant) , (&) Chionic , (3) Inteimittent, Unlike most other wnteis, 
they did not meet with any of the so-called aboidive attacks. There has 
been some difference of opinion as to the cases whieh should be consideied 
as abortive Stiumpel, (24) who follows Hiisch^s piimaiy classification 
of “sideians," “ aboidiva, inter mittens, "and typhoides, ” is of 
opimon that, in addition to ordinary mild attaeks, whose onset and initial 
phases are very severe, but in whom the disease lapidly abates within a 
few days, should also be considered as aboidive cases Ma 30 i Biown’s 
"atypical ” foim, in the classification about to be given, corresponds 
es:actly to those cases of StiaimpeBs The fulmmatmg oi foudioyante 
variety, the most distinctive and remarkable of all, has, by most authon- 
ties, been defined as a separate type It has been with regard to such 
forms as " mtenmttent, ” "remittent,^' " typhoid, ” pneumonic/^ etc*, 
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Eo teimed fiom tlieii resemblatice to tlie diseases tliey simulate, tbat most 
confusion lias existed 

The classification giyen by Blown (6) is tbe most comprebensive of 
all He lecogmses tbe following types — 

I Fulm mating (Foudioy ante) Maiked by abiupt onset, mtensity 
of symptoms, lapid coma and death witbm eighteen houis As a lemailc-" 
able mstanee of this vaiiety the following case taken fiom Steven^s 
Bhagalpui senes may be quoted (30) — • 

Case XV Donau Roy, Hindu 24th Apiil — Woiked as Usual and 
sat at evenmg meal without making any complamt, but did not eat 
much , at 8 P M he began to feel ill said he had fevei, but lefused 
to go to hospital, as it was slight Shortly aftei he began to take long 
breaths with stertoi, was bi ought to hospital and anived theie m a state 
of collapse, abdominal lespiiation only Died at 9 p M Autopsy FmO 
leptomeningitis covering biam convolutions Patches of lymph at base 
A laige amount of tuibid fluid m the spmal canal 

II Acute Onset sudden Symptoms lapidly become maiked^ 
Patient dies, as a rule, between the second and the sixth -day. Mortality 
foi this foim very gieat, nearly eighty per cent, of those attacked sue* 
cumbmg to the disease 

m Subacute and chronic Onset more gradual, inegulai remittent 
tempeiatuie After two oi three days meningeal symptoms become 
prominent Rashes generally petechial aie very common The disease 
progresses veiy slowly and may last for weeks oi months, death finally 
being due to exhaustion Such cases aie also comparatively fatal, the 
mortality bemg over sixty per cent 

IV Atypical and iiiegulai Sudden onset with usual symptoms 
followed within one to three days by a " sudden amehoiatron of all 
symptoms,” and the patient generally recovers Major Brown met with 
SIX such mstances of the disease 

0?;se^— The disease, m the great majority of attacks, commenqes 
abruptly A person who up to the moment of attack or within a very 
few hours of rt has been m good health is suddenly seized with intense 
headache, malaise, vertigo and vomiting, etc When the onset occurs 
more gradually, the symptoms simulate those of other acute diseases, 
and early diagnosis is a matter of some difficulty, but even in these, as 
Wall (24) points out, when the distinctive signs of the disease come 
on, they advance rapidly, m maiked contrast to those of tubercular 
memngitis, with which they might be confounded The proportion of 
cases m which the onset is sudden is,'accoidmg to Stevens, about one- 
thiid of the attacks. This estimate is rather low and m most epidemics 
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tlie majoiity of tlie attacks commoaced abraptly. This is especially 
noticeable at the beginning of an epidemic Out of Henvey’s first fourteen 
cases at Raipui, in nine was the onset sudden No less than six belonged 
to the fulminating type and only one of the fouidKien leeoveied 

Ckntcal Course . — The patient, who has been attacked by cerebio- 
spinal fever, first complains of seveie headache, which he lefeis to the 
occipital region. Malaise with increasing pyiexia soon become promi- 
nent and very frequently nausea and vomiting aie present The pain 
lefened to the head has now also extended to the bacl^ and limbs The 
patient’s mental condition is depressed He lies on his side with his head 
firmly retracted and with his knees draivn up His condition is one of 
cerebral irritation and he resents inteifeience of all kinds He is into- 
lerant of light If the case is of the fulminating type, the patient will 
become lapidly comatose and death soon teiminates the scene In an 
ordinary acute case the symptoms progress more gradually An irregular 
pyrexia, various paralyses, heipetic eimptions about the lips, and, in some 
rashes over the body of a petechial natuie, are to be obseived The mental 
condition vanes • for brief inteiwals the patient lecoveis a certain amount 
of consciousness and makes complaint of his painful condition On the 
third or fourth day he may appear to “be distinctly better, but such hopes 
as may be raised by this temporary improvement are soon abandoned 
The meningeal symptoms recur with accentuated seventy Consciousness 
is soon lost and the patient becomes comatose, in ivhich condition he may 
linger for a day oi two before death occurs Instances of lecoveiy even 
after this stage of coma has been reached aie Icnown, but aie distinctly 
rare If the patient is to lecovei, the stage of coma is not attained In 
less acute attacks the disease pursues an iiiegulai course With a 
gradual onset the initial malaise may extend over two oi three days 
before meningeal symptoms aie appaient These are less seveie than in 
the other foims , but, nevertheless, the patient appears to be profoundly 
lU. An iiiegulai pyrexia with all its concomitants of anoiexia, 
wastmg and geneial depiession aie piesent Petechial rashes are fre- 
quently seen The nervous symptoms may contmue in comparatively 
mild fashion oi they may be present in the form of alternate exacerba- 
tions and more oi less complete remissions Such a state of affairs may 
extend over several weeks • at any time during its couise the patient may 
succumb either from the seventy of the memngeal symptoms oi from the 
exhaustion which such an illness entails , oi he may recover, his con- 
valescenee being a tardy one Complete recovery does not always lake 
place , loss of vision, deafness oi paresis of the hmbs may remain 

Fyrexta — Although not a constant symptom, pyrexia is but rarely 
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absent Strumpel leeords a fatal case in wbicli tbe temperatuie was sub- 
normal tbrougbont and Williamson bas treated similai eases in India 
The pyrexia follows no definite ti^pe It is iiiegnlaily lemittent and a 
remarkable feature of the fever is that it bears little or no relation to the 
other symptoms . foi the temperature maj’- be high and the pulse normal , 
an exacerbation of theneiwous symptoms is not necessarily accompanied 
by a rise of temperature The temperature vanes between 98 4!" and 
104!° !F Hyperpyrexia is not common It is said to be more often seen 
m children Several of Henvey’s cases exhibited high initial tempeiatuies 
(105-106° F ) but this has not been observed by others 

Fain — Headache is a constant initial and often a persistent symp- 
tom of the disease It is duectly due to inflammation of the menmges . 
as this extends and as an exudate is formed, we get fuidhei pains 
referred to the face (of a neuralgic nature), to the spme and more rarely 
to the hmbs The initial headache is commonly occipital, but may be 
frontal It soon becomes generalised Its chaiaetei is always acute 
Constantly present and equally trying is pain lefeiied to the back of the 
neck This is always marked and any attempt at movement of the head 
mvaiiably adds to the sufiering of the patient 

A prominent featme of all cases, especially the acute ones, is a 
general cutaneous hyper ssthesia In every Indian epidemic this has 
been noted and Williamson has stated that in three of his patients (boys) 
the lightest stroke of the skin caused the suffer ei to cry out 

Rigidity of the nech and i ett action of the head — These are among 
the most charnctcnstrc symptoms of the disease They are invariably 
present m some degree, and persist throughout, being among the last 
Signs to disappear Both are assumed to relieve pain As many writers 
have declared, the rigidity of the cervical muscles is not a true muscular 
spasm Wall considers that it should be regarded as resistance to 
forward flexion of the head The head can be rotated, but can only be 
flexed to the evident discomfort of the patrent The retraction of the head 
is sometimes so great as to be better designated Cervical Opisthotonos 
This is seen in children, in whom, also, spmal opisthotonos has been 
observed. 

Vomiting — This is a frequent initial and a not uncommon late 
symptom of ceiebro-spinal meningitis It is usually considered to be of 
cerebral origm, but this is not always the case as M lUiamson has pomted 
out Both in the early and in the late stages of this disease this symptom, 
when cerebral, is mamly the result of increased mtiacianial pressure 
consequent on the deposition of inflammatory exudate That this is 
probable is shown by the fact that lumbar punctme and the withdrawal 
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of a quantity of fluid will often leheve tins distresBing and even alaiming 
condition. 

Councilman and Ins colleagues have stated that this symptom is to be 
obseived in seventy pei cent of those attacked, A similai fiequency has 
. been noted in India by all writers excejit Mooihead, (27) who has 
pointed out that this symptom was absent in cvciy case seen by him at 
Hazaiibagh 

The natuie of the vomit has not been lemaikcd by authoiities outside 
India. Dimmoclc (28) states that the i omit was of a vivid light-green 
colour, and Bensley (29) lepoiis the same fiom Mung Easul Bionm. (6) 
also notes that at Alipui in acute cases the vomit and the f races weie 
of a gicenish eoloui 

P&yclmal Btstuihances. — Vertigo is often obseived at the beginning 
of an attack A gcncial depiession of mental activity, accompanied by 
moic or less iiiitability, gives w.ay to deliiium, which is of the low mut* 
tcviiig vaiicty, it is often pouodic in chaiacter, alteniating with phases 
of partial coma In fatal attacks deep coma is present, often veiy eaily 
in the coiuse of the disease Insomnia and othei mental disturbances are 
moie laiely obseiwed In some of the cases which have lecovercd an 
alteied mental condition, mania, oi moie commonly melancholia, has been 
recoided I saw a patient afflicted with acute melancholia aftoi 
eeiebio-spinal fevei at the Bhagalpur Cential Jail in Apiil 1904' 

Rermg^s symptom . — This symptom, which was fiist discoveied 
in connection with this disease by Keinig, a Eussian physician, was 
foimeily thought to be pathognomonic Later leseaiches have 
pioved that it is common to aU foims of menmgitis, and it has been 
elicited in patients suffenng fiom othei diseases; The sign consists in a 
spasm of the flexois of the knee It is mduced when the patient is 
recumbent by flexing the thigh on the abdomen and then attemptmg 
to extend the leg If the patient can be made to sit up in bed, it 
will be obseived that the knees aie in a position of semiflexion, attempts 
at full extension meet with lesistance. Accoiding to Buchanan, a 
similai spasm of the flexois of the elbows oecuis. 

Other neivojis symptoms — The iieivous symptoms less constantly met 
with in ceiebio-spmal fevei involve chiefly the motoi aiea They aie 
paieses and paralyses of eiraiy degiee and extent • tonic and clonic spasms 
equally variable and oeeasionaUy simulating tiue epileptic seizuies, oi 
appearing as convulsions in childien : contractures of the extremities, 
etc Of the paralyses, the most common are those in conneebon with 
the ocular movements and will be lefeiied to latei, Facial pai-alysis 
comes next ; it may be unilatei-al or bilateral, complete or mcomplete, 
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Dimmock remaiked tliis symptoin m fulminant eases j Stevens anti otlieis' 
have also lecoided instances of it Monoplegias^ hemiplegias, and paia- 
plegias have lilcewise been chionieled hut aie all distinctly laie Paialysis 
of the bladdei has been met with in some cases Of tonic spasms, tiismns 
IS not uncommon, but it is nevei so complete as in tetanus 

Cutaneous eruptions — Cutaneous affections aie lemaikable in that 
they have been moie fiequeully lecoided in some epidemics than in 
others So much has this been the case, that populai names, to denote 
this charaetei, such as “ spotted fevei and the “ black sickness,” have 
arisen An excellent histoiieal summary of the piesence oi absence 
of these in various epidemics is given by Councilman (7) In the 
outbreak, which he himself observed, they were not so common , heipes, 
chiefly labialis, was noted m thnty-five eases, and petechial conditions 
in eleven out of a total of one bundled and eleven Thiiteen patients, 
out oftwenty-one attacked, were observed by Oslei (19) to exhibit skin 
affections. In India skin eruptions have been still more laiely lecoided ; 
several wnteis do not mention them at all, while others state that they 
occnried in only one oi two of then patients Dimmock (28) notes 
one case in which a petechial eiuption persisted Dadachan]i (31) says 
that, m four |of his thirteen cases, small livid petechial spots were to be 
obseived on the chest and abdomen Stevens (30) met with heipes 
labialis m about one-fifth of his cases Biown (6) states with reference to 
acute attacks • In such cases I have observed heipes on the lips, 
but never any other kind of rash for, as far as my expeiience goes, 

' petechial and other rashes do not occur until latei in the disease Every 
acute case was examined most carefully for a rash, but in no case was 
one discovered (apart from herpes) of the patient died within the hist 
week According to the same writer, in sub-acute and chionic cases 
after the first week, petechial eruptions are very common The peteehiae 
enlarge to “ maculis, the size of. split peas, which in time cover the 
patient from head to foot as if he had a severe attack of small-pox ” 
Brown also notes a case in which the marks were peculiarly persistent 

Herpes and pmpuia are, therefore, the commonest skin affections 
m this disease Various others have been noted, such as erythema, 
pemphigus, mticaiia, ecthyma, etc , but of these latter I have found 
no record in Indian lepoits, noi. has the presence of lenticulai rose 
spots, such as are formd m enteric, and described first in this connection 
by Touides,(32) been obseiwed 

A remarkable featme of the eruptions is that they are usually 
bilateral Heipes most commonly attacks the lips and face, bemg 
seldom seen outside the distribution of the fifth neiwe. It generally 



{ 28 ) 


appeals about the fouitb day, but ^bas beou noted latei than ibis. 
Pmpunc eraptions appeal as small livid spots (petechial), which latei 
incicase in size and become maculai or even papulai The body may be 
coveied by such an eraption, but in most cases its distiibution is limited 
to the chest, abdomen, oi one oi both extiemities, most wnters have 
declaicd that j)uipuia is an eaily featuie of the disease, appeanug" as 
soon as the thud day, often coincidcntly uathin lieipes, but as aheady 
noted, at Alipui it was a late symptom chiefly affecting sub-acute cases 

Oslei lecoids a diffuse Imd ciythema neai the extensoi surfaces of 
joints in thice cases followed by puipuiic heipes In a sub acute fatal 
case, lecently leporfed to me fiom Deia Ghazi Khan, which I diagnosed 
bactenologically, the following cutaneous conditions weic obsezved 
About the fifth day a diffuse eiythema of the chest aiipeaied , heipes of 
the tongpe and mucous mcmbiane of the mouth weie noted on the sixth 
day ; on the seventh a patch of heipes appealed ovci the sacium and the 
erythema had extended to the back the eiythema peisistcd On the 
sixteenth day petechial sti calcs appeared about the light knee-joint on the 
Bide opposite to that which had been punctuied thiee days pie\nously 

Affections of the eyes — The eyes aie veiy commonly affected in 
ceiebio spinal fcvei and of a vaiiety of ooulai conditions which may be 
piesent, alteiatious in size and mobility of the pupils and mild conjuncti- 
vitis aie most frequently met With Othei lesions such as keiatitis, 
choioiditis, and optic neimtis aie so laie as to be bettei consideied as 
comphcations The involvment in the exudate of the cianial portions of 
the thud, fouith, and sixth nerves accounts foi thefiequcncy of the ocular 
and pupillaiy paialytic symptoms noted Stiabismus may be eithei 
conveigent oi diveigent, the foimei being peihaps the commonei of the 
two. In twenty-one of Councilman’s cases, which exhibited this symp- 
tom, thiiteen weie of the conveigent and eight of the diveigent type. 
Dimmock also consideied the squint to be moie fieqiiently conveigent 
PupiUary contiaction oi dilatation, iiiegiilaiity oi fixation, aie due to 
the same causes and aie similaily vaiiable A mild conjunctivitis is not 
uncommon in acute and sub-acute cases It is due, as aie moie seveie 
affections of the cornea and conjunctiva, to implication of the 
fifth nerve and its ganglia In the lecoids of Indian cases, ivhich I 
have seen, less attention has been bestowed on ophthalmic conditions 
than would have been expected. Poi those mteiested m this mattei, the 
best and fullest account of oculai and auditoiy conditions is that given by 
Councilman. (7) 

The Blood,— h. maiked leucocytosis, mainly polymoiphonuoleai, is 
always piesent As Oslei (19) points out, itheaehes a much higher figuie 



— 40000 pel c. cm. — and is moie peisistent tlian in sncli otter foims 
o£ meningitis as the tnbeiciilai. 

The P«/se Councilman wiites • “The pulse shows the same nie- 
gulaniy as the tempeiatiiie and in all epidemics ohseivers have agieed 
tliat there is no lelation between the pulse and the temperatnie such as is 
seen in acute febiile diseases.” The pulse is slow and is fiequently 
inegulaily intermittent In fulminant cases, wheie theie is consider- 
able ciiculatory depression, it is, accoiding to Dimmock, weak and 
thready. 

Coinpheattons, sequelcs, etc — The most important complications of 
cerebro-spinal meningitis are those relating to the lungs, the joints, and 
the auditory and visual senses.. Of tbe pulmonary affections bronchitis 
and bronchopneumonia are frequently met with, especially in children. 
Lobar pneumonia has been erroneously considered a common complication 
of cerebro-spinal meningitis due to the meningococcus, but Council- 
man points out that this is not the case, and that confusion has existed 
between the cases in which the pneumococcus, and those in which 
"Weichselbaum^s diplococcus was tbe aitiological factoi. hTetter naturally 
states that pneumonia is* a vciy frequent complication , but as he 
mcludes cases due to both organisms in his category of cerebro-spinal 
meningitis, tbis is to be expected He does not definitely say whethei 
in eases fiom those meningeal exudates the meningococcus was lecoveied 
pneumonia was frequently met with as a complication In about ten 
pei cent of the Indian cases a pneumonic condition has been observed 
Dimmock has stated that lung affections, chiefly pneumonic, weie not 
infrequent Out of eleven cases reported by Dadachanji, in two of them 
were pneumomic symptoms observed Of Moorhead's sixteen patients, 
SIX showed lespiiatoiy affections, one exhibiting a true lobai pneumonia. 
Stevens in his careful record of the Bhagalpui cases — altogethei about 
twenty-one — reports that m all the fatal cases the lungs were found to 
be engorged, but m only two weie there evidences of pneumonic consoli- 
dation Buchanan, remarking on the same cases and on twenty-six 
additional ones, states that in the whole number only thiee showed 
pneumonic affection, and he adds that there is no prevalence of pneumonia 
while these cases weie occmTing Five of Bensley's first thirty-eight 
cases at Mung Basul weie complicated with pneumonia In the second 
outbreak m which twenty-two men were attacked, a similar proportion 
of pneumonic implication was observed, although pneumonia was ex- 
tremely prevalent in the 3 ail at the same time It is to be regretted 
that these cases were not more fully investigated bacteiiologically 

An acute inflammation of one oi more joints, which may be either an 
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artliiitis or a poiiaiUiiitis, lias been an inleiesting featme of several 
cases in some epidemics , mild degices of joint implication, such as 
rheumatic pains or slight spelling of one or moie .loints, are \eiy 
common, as indeed they aic in many febiilc conditions In the Shikarpui 
and Mung Basiil eindemics, joint affections neie ficqueutly observedi 
in the foiraei Dimmoclc ivas inclined to considci tho disease on this 
account allied to acute iheumatism At Bhagalpur there have been 
several cases of acute ai-thiitis; Stevens lecoidcd one and Newman three, 
in one of -which death, on the fifty-seventh day, was asciibed to pyromia 
following the joint affection In tlie spoiadic case at Deia Gha/i Khan, 
whoso cutaneous condition I have deseiibed, both knee-joints were 
involved Lieutenant Nutt, in charge of the patient, aspirated tho 
light joint and sent me some of the semi-purulent fluid he obtained By 
plate eultuies on glyceiinc agai I recovered from this pure gro-wths of 
Weichselbaum^s diplococeus The pathological relation of joint affections 
to the disease has not been defined 

The common ophthalmic conditions have been aheady dealt with. An 
extension of the inflammatory pi ocess along the sheaths of the optic 
noiwe to the eyes has led occasionally to puiulont choioiditis and intis 
and sometimes to suppurative panophthalmitis I liave seen a cose of the 
latter, but of the former I have found no record in India ‘Williamson 
(1) and Henvey (10) have both observed optic neuiitis Jack noted this in 
SIX childien and consideied that it occuned faiily fiequently (7) In the 
London Hospital series lecoidod by AVall, (24) in most of which the fundi 
weie caiefuUy examined, in only two out of twenty-two weie theie anj’- 
evidences of neuiitis An important point m i elation to oculai complica- 
tions IS that tliey aie geneially unilateral, while auditoiy ones aie more 
usually bilateiral Of auditory affections deafness, which may persist, is of 
fiequent occuirence Suppuration of the middle .and internal ear has 
also been noted Bensley (29) is the only Indian obseiwer who lefeis to 
this condition. 

Contiaiy to expectation, and especially as they aie consideied the 
channels of infection, acute or chionic nasal conditions aie exeeedmgly 
rare Counedman notes one ease of acute coiiza and thiee in which an 
initial epistaxis took place 

Deafness, impaiiment or loss of vision, mental enfeeblement, and 
various paralyses aie the chief sequel® of 4he disease 

Relapses, almost invaiiably fatal, have been occasionally lepoited 
Stevens notes one on the seventeenth day of the patient’s illness, while 
Bensley treated three such cases. 

Second attacks are very rare. Councilman has collected five instances 
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of this fiom the literatuie of the disease up to the date of his leport 
(1898) They have not been reeoided in India 

Mortality — Ceiehio-spinal fevei, as Oslei lemaihs^ is one of the 
most fatal of all known diseases In most epidemics a veiy high death- 
late has occuiied In some, howevei, this has been expectionally low, 
only twenty oi thirty pei cent of those attacked having succumbed j but 
this is quite exceptional EoUet (38) has computed the mortality of a 
large senes of epidemics in France to be fifty-one pei cent. In the 
Boston epidemics ifc was 68 5 pei cent and the aveiage of five Indian 
outbieaks woiks about the same figme, 68 pei cent , as is shown in the 
followmg table ; — 

Table VI. 

Mortahty. 


Otserver 

Place 

Year 

Cases 

Deaths. 

Mortality 

Dimmock (28) 

Shikarpur 

1883 . 

1 

38 

27 

71 per cent. 

Buchanan (13) 

Bhagalpur 

1897-1900 . 

47 

32 

68 per cent 

Eensle) (29) . 

Mung Basul . 

1901-1902 

67 

42 

62 per cent. 

Brown (6) 

Alipur 

1000-1901 . 

63 

36 

68 per cent 

Newman (11) . ^ 

Bhagalpur 

1900-1901 . 

42 

30 

71 per cent 




247 

i 167 

1 

68 per cent. 


Tathology and morhd Anatomy — 'A laige numbei of pathological 
examinations have been made in Indian jails , the gioss lesions observed 
have been recorded, but, as fai as I am awaie, no minute study of the 
tissues mvolved has been made In the monograph by Councilman, 
Mallory and Wnght,(7) to which I have had so fiequent occasion to 
refer, the morbid anatomy, macioscopieal as well as micioscopical, is 
treated with a completeness and an accuracy which makes that work the 
standard reference m this connection. 

The exact pathology of the disease has not yet been deteimmed 
The chief lesion is an inflammatory one of the pia-aiachnoid of the brain 
and the cord due to the presence of micro-organisms , these form locally 
a toxm of vaiymg strength, rntense in the fulminant, less active in the 
other cases. Other lesrons, such as patches of pneumonrc consolida- 
tron rn the lungs, purulent arthritic effusions, suppurative otitis or 
panopthalmitis, etc., are the result of extensions of the inflammatory 
process either direct or by way of the lymphatacs. Until quite recently 
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tlie meningococcus liad nevei been isolated £iom the ciiculating blood 
during life noi fiom tbo ciiculatoiy system aftei death, but 'W’ai-field 
and Walkei leport having accomplished this (84) Confiimation of 
then woilc is, however, reqiiiied, foi all pievious ini^estigatois had failed 
to demonstiate the piesence of the oiganism in the blood oi in the 
tissues, othei than those lefeiied to That the oiganism must in some 
cases pass [into the ciieulation is ceitain , foi it would be otheiwise 
difficult to explain such lesions as aithiitis which have been shown to be 
bactcriologically identical with the meningeal affection 

Ilorhd Anatomy — Tlie macioseopie and micioseopie pathological 
changes of this disease aie almost entiiely confined to the cential nervous 
system They exhibit gieat vaiiations, depending on the intensity and 
duration of each pai-ticulai case The following siimmaiy of them is 
chiefly taken fiom Councilman’s leport 

Lesions of the Neivous system — ^Theie is an acute inflammation of 
the pia-aiachnoid, togethei with the foimation in these membianes of an 
exudate whose chaiaetci may vaiy fiom being seiofibiinous to being 
punilent This exudato commonly exhibits the following distribution 
It is present at the base of the biain between the optic commissuie and 
the medulla a deposit of it is almost always found on the convexity 
coveiing the lateral pai-ts of the paiietal and tempoio-sphenoidal lobes 
but rarely appioaehing the supeiioi sinus the ceiebellum is bathed in 
inflammatory mateiial and the coid is in a similar condition, its posterior 
surface geneially exhibiting a gicatei amount than the anteiioi Gravity 
and to a certain extent anatomical conditions accoimt for this The 
appearances m the pia-aiachnoid in the different tjyes of the disease ex- 
hibit an increasing intensity with duration Councilman (7) was unable 
to obtain an autopsy in any of his fulminant cases, but C B Stevens 
(80) has recorded the changes he observed in six such fatal attacks The 
patients died at intervals from one to forty-two hours after attack and 
the following is a brief summary of his observations : — 

After one hour Fine lepto-meningitis ’ small patches of lymph at 

places 

"After foul hours Convolutions covered with fine cloudy lepto- 
meningitis • yellow purulent mattei here and there filling the sulci. Large 
quantity of yellow tuibid fluid in the spinal canal Reddish fluid m 

ventricles Brain much congested 

« j^ftei SIX hours Biain coveied above and below with yellowish- 
gieen pus. Brownish fluid filling the ventricles 

"After nine, thirty-two and forty-two hours similar but moie marked 
condition, increasing with dmation.” 
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Tlie same -wiiter obseives that, in acute cases, dying beWeen the 
second and the fouiteenth day, theie is always a yellowish-gieen purulent 
exudate, varying in extent and amount in individual instances The 
ventricles and the spmal canal aie full of tuibid fluid the quantity in 
the lattei is often lemaikable In chionic cases a good deal of pus may 
still be seen in some instances, but fibioid ehanges m the membianes 
have generally become established 

The duia matei shows no maiked change as a rule. Its vessels may 
be engorged In chionic cases a certain degiee of thickening is to be 
observed 

Microscopically the pia-aiachnoid, in the interstices of its connective 
tissue network, exhibits, in the earlier cases, an mfiltration of leucocytes of 
the polymoipho-niicleai variety, frequently crowded into masses These 
cells contain, m greater or less number, chaiacteiistic diplococci, which 
aie also to be noted outside them In later cases the cells have 
increased m number and have become granular pus cells In addition to 
these granular cells, there are other large " grant " cells (called Plasma 
cells” by Unna), which are especially to be seen in chrome attacks 
These cells Councilman and his colleagues have shown to be derived from 
the nonnal connective tissue cells lining the lymph spaces of the 
menmges They are about two to eight times the size of oidmary 
leucocytes with large nuclei and a granular protoplasm Inside them 
polynuclear leucoc3rfces may be seen The fluid part of the exudate is 
always fibrinous, but never so markedly as in some other forms of 
memngitis such as the pneumococcic 

The vessels are dilated, occasionally thrombi aie found in them but 
proliferative changes in the mtima are rarer than in other forms 

In very advanced cases the pia-aiachnoid is converted into thick 
cicatricial-hke tissue, while the exudate, if present, consists of degenerate 
pus cells and a few large ones 

The substance of the biam and spinal cord rarely shows any gross 
changes. Hsemonhages have been obseiwed in the lattei The ventricles 
of the former are usually dilated with an excess of fluid more or less 
simdai to that foimmg the meningeal exudate In cases dying after 
the fifth day, cei-tain microscopic changes are to be obseiwed in the brain 
and cord These are more frequently met with in meningitis due to the 
menmgococcus than m any other variety They consist of a purulent 
infiltration from the meningeal exudate mto the substance of the brain, 
chiefly but not entuely along the track of the vessels The infiltration 
involves the outer layer of the cortex and seldom penetrates to the layer 
of ganglion cells or the white matter. Minute haemoirhages, appeanng 
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miciosco})ically in comlnnntion witli pnnilent infilliniion and sinioundcd 
hy ncuiogliai ^piolifciativc clmngc';, wcic observed The nerve cells 
in the pails affected had ineicased in numbei , they had also become laigc 
and lucgnlai and i-heii nuclei occasionally c\lnbitcd evidences of pro- 
lifciaiivo actn ity Sncli cliangcs ncrc appaicntly confined to the ccicbral 
eoitev and neie only found once in the coid. The ner\’c fibres -vrere 
dcgeneiated and changes ncie also noticed in the ganglion cells 

The cianial and spinal ncncs and then ganglia when involved m the 
evudatoj are always snollcn and inflamed, Tlicso changes consist 
in a purulent infiltration with an increase in the cellular and neu- 
logliar elements 'I'hey were most marked in the second, fifth, and 
eighth cranial nerves The Gasserian ganglia in five cases were sim- 
ilarly affected The pituitary body in two instances showed purulent 
intiltiation In a case, fatal on the sei enth day, a purulent extension 
along the optic nerves to the coats of the eye invohingtho cornea but 
not the sclerotic n as found on section , a similar but less advanced 
condition had been noted in an earlier case One case out of three 
examined showed purulent infiltration of the nasal mucous membrane. 

The pathological changes found in other organs are neither constant 
noi important The heart and vessels are rarely affected In some 
epidemics pencarditis and endocarditis have been eomplicatory features 
Of Moorhead’s twelve patients at Hazaribagh, ten exhibited pericarditis 
with effusion (2.7), a similar condition was reported by Henvoy to be 
present in three of liis cases at Raipur (10) Endocarditis has not 
been recoided in India, but a note of a case nhere this was proved to be 
due to Welch selbaum’s meningococcus has recently been published in 
America (34) 

Next to the nervous system, the lungs are most commonly the seat 
of morbid changes Congestion with oedema, lobar and lobular pneu- 
monia are the conditions met with Congestion has been noted by most 
Indian writeis, but lobular pneumonia, which is generally due to the 
presence of the meningococcus, has been seldom observed Councilman 
in eight such cases isolated this organism and in seven others, which 
he saw, it might have been the aitiological faetoi Lobai pneumonia 
in its varjnng stages has been, as already stated, observed in about ten 
pel cent of the cases 

The other organs of the body are still more raiely involved Patho- 
logical conditions found in these were probably present prior to the 
meningeal attack *- 

The cutaneous and arthritic conditions have not been sufficiently 
studied pathologically to permit of any deductions being drawn theiefrom 
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Diagnosis — "When epidemiCj the diagnosis o£ ceiebio- spinal fever 
in its fulminant and acute foims, should present no difficulty The 
sudden onset of severe eeiehral symptoms and the lapid collapse foim a 
distinctive clinical picture Influenza in some of its types and the 
septiciemie variety of plague in its initial stages are liable, however, 
to be confused with it The formei is the much more difficult ailment 
to diffeientiate and lecouise must be had, in most cases of doubt, to 
lumbei puncture, the only satisfactoi}' diagnostic piocedure With 
regard to plague, not only its septiciemie vaiiety but also its other forms 
have been confused with cerebro-spinal fevei I am unable to understand 
why this should have been so, foi, having seen many hundreds of ease s 
of plague and not a few of cerebio-spinal fevei, I have not met with a 
single case of the foiunei which exhibited the intense meningeal symp- 
toms of thelattei 

Subacute and chionic cases have to he chiefly distinguished from 
typhoid (entene) and typhus fevers In the formei, the prominence 
of the abdominal symptoms, the typical eruption and Widal'’s test would 
settle the diagnosis As to typhus, much less has been heard of this 
disease durmg recent years in India The course of the disease and the 
constant presence of a typical exanthem would distinguish typhus, which 
would also probably be prevailing in a more maikedly epidemic mannei 

The difficulty of diagnosis in India, as in many othei countries, is 
enhanced by the fact that patients aie seen foi the first time in an 
unconscious oi moribund condition. A complete autopsy would cleai up 
such instances, but except in 3ails and for medico-legal purposes, it is not 
always possible to obtain this 

For the exact diagnosis of the paiticiilai retiological factor involved, 
a bacteriological examination of the material obtained fiom the spmal 
canal during life oi after, death is required Such, however, being 
neither practicable nor possible m every case, some mention must be made 
of the features of meningitis due to other organisms than the memngo- 
coccus 

Osier has constructed a tabulai classification of ceiebio-spmal menin- 
gitis based on bacteriological diagnosis • — 


Table VH. 

Osle/s Classification of Cerebro-Spinal Meningiti s. 


Primary 


(1) Ccrebro Spmal 
lever 


(2) Paeumococcic 


r (a) Sporadic 
(. (6) Epideitm, 


I 


MQningococcuB 


f Meninges alone or part of 
t general infection 




PneumocoCcnB 
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Secondary 


I" (1) Tubercular 
I (52) Pneumococcic 


r (a) Secondary to 
) Pneumonia, 

’ ) (b) Secondary to car or 
(. bone disease 


B Tuberculosis 
•> 

Pneumococcus 


-j / (rt) Secondary to local 

I (8) Piogcnic . *1 (j) TcminS°airectionin 

I C cliromc diseases. 

I Miscellaneous, Typlioid, influenza acute infections, 
Gonorrhoea, etc 


Staplijlococci 

Streptococci 

Tlic specific 
organisms 


0£ these conditions the most frequently met with, other than 
cerebro-spmal fevei aie tubeicuki and pneumococcic afiections Bu'*' 
it should bo obseiwed that mixed infections are not uncommon. In seven 
of Councilman's senes (7) the pneumococcus was isolated in addition to 
Weichselbaumk organism Of thiity-eight cases obscived by Wall at 
the London Hospital in 1901,(24)) from all of which the menmgococcus 
was isolated by cultuie, in only twenty-two was it the sole factoi , in 
seven it was associated with the tubercle bacillus, in four with pyogenic 
oiganisms, in three with the bacillus of influenza, and in two with the 
pneumococcus 

The clinical distinctions between the tubeicular meningitis and that 
caused by the meningococcus are that the foimei is invanably secondary 
to lung, bone oi gland disease, that the meningitis comes on insidiously 
during a period of ill-health due to the piimary condition, and that the 
symptoms referable to menmgeal afEection aie less constant and less 
seveie 

From primary pneumococcic meningitis the diagnosis is a matter of 
considerable difficulty In the secondaiy forms, though easiei it is not 
always thus, foi the primary focus m the lung oi middle eai may be 
obscuie. Fiom the veiy few instances accurately recorded it is only 
possible to say that in ceiebio-spmal fevei the symptomatology is moie 
extensive and moie complete In the pneumococcic variety cutaneous 
conditions are never present, while ocular symptoms are laie Patholo- 
gically, mboth the gioss appearances aie similai, but in the pneumococcic 
exudate theie is more fibrin, fewer large cells, and always a marked 
endai-tentis of the pial vessels 

Coimcilman obseiwed eight cases of secondaiy streptococcic menin- 
gitis Such mstances can only be bacteiiologicaUy diagnosed fiom eithei 
the pneumococcic or the epidemic form They simulate the former 
chnically and pathologically 

It must thus be observed that an exact diagnosis of the paitieulai 
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retiological factoi during life is only possible by liiiving lecouise to the 
method intioduced by Quincke and kno'wn as ^‘^lumbai punctuie 
This opeiation is neithei difficult noi, if earned out -with due caie, a 
pioceduie fraught with dangei An antitoxin needle, oi a tiocar and 
caunula, 5-8 e m (&-3 inches) m length, one mm m diameter, and a 
few stenle test-tubes aie all that is neeessaiy The patient is placed on 
his left side with his knees drawn up The inteispaces between the 
lumbai vertebiiB aie made out and that between the second and thud, oi 
between the third and fourth, chosen as the site of puncture The skin 
over this aiea and the hands of the opeiatoi aie eaiefuUy cleansed in the 
usual mannei the needle is steiilized by boiling in five pei cent caibolic 
acid for fifteen minutes The needle, guided by the thumb of the left 
hand, which is piessed into the selected inteispace, is entered at a point 
about half an inch to the light of the middle line, and is pushed in a 
diieetion mwaids and shghtly upwards until it reaches a depth of one 
and a half to two and a half inches Fluid from the subarachnoid space 
will then exude and ought to be allowed to drop into one of the sterile 
tubes which has been carefully opened Ten to fifteen cubic centimeties 
are leqmred foi bacteriological diagnosis, but much larger amounts have 
been withdrawn for therapeutical purposes If any obstruction is met 
with during the passage of the needle, it should be withdrawn slightly 
and piessed more towards the median line If blood exudes, a drop or 
two at first may be neglected , it is better to take out the needle and 
make another punctuie in the space above Fluid, Avhich vanes from 
bemg opalescent to bemg deeply purulent, is generally obtained, but in 
late cases nothmg may come out, the exudate being scanty or tuo thick 
to pass through the needle 

Treatment. 

No drug occupies the position of bemg a specific for the disease, and 
treatment must therefore be directed towards the relief of symptoms A 
variely of sedatives and analgesics have been more or less successfully 
employed to alleviate the painful initial stages Morphia is the most 
useful of these and large doses of this diug are tolerated by the patients 
Of others potassium bromide, exalgm, antipyiin, and aspirin have, in 
various cases, afforded relief Local applications of ice-bags to the head, 
neck, and spme are also of value Nettei, who has had a very large 
experience of the disease, strongly advocates the employment of prolonged 
hot baths , he places the patient in water heated to 104° F for from 
ten to twenty mmiites fom or five tunes daily, while the acute symptonrs 
persist Othei-s aie also in favour of th-s measure 
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Constiiiit caieful iniismg and light luitiitioiis food aie essentials 
Hypei’pyexia and otliei complications must he i\ atched and treated should 
they occui 

Opinion IS divided as to the value of lumbai punctuie as a thera- 
peutic measuie Nettcij uho fomeily uas inclined to disci edit it, is now 
of opinion that it is a useful method of tieatment He says it not 
meiely diminishes tension, but it uithdiaus a consideiablc numbei of 
pathogenic agents and thus inci cases the poueis of defence of the 
organism Puncture should be icpcatcd at moie oi less close inteivals 
duiing the course of the meningitis The piogicss of the disease, the 
apiiearance oi the icappoaianec of neu symptoms (rise of tcmperatuie, 
changes in pulse, vomiting) u ill dctei mine the necessity foi punctiue 
Except as a diagnostic aid, otheis mil not admit its utility and some aie 
strongly opposed to it In India Bioun lias employed it in foiii cases 
iiith consideiablc lelicf to the patients, in the cases I have done an 
amclioiation of the symptoms followed the opciation in all but one 
instance 
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III.— Bacteriological. 

Dunng a small outbieak at Vienna in 1887, Weichselbanm (1) fiist 
identified tbe organism -wbicb is generally consideied to be tbe etiological 
factor in ceiebro-spinal fevei Prioi to bis discoveiy otbei observeis had 
noted, in cases of meningitis, vanons microbes, chiefly cocci, 3vbicb they 
bad found m the blood oi m tbe meningeal exudate , most of then observ- 
ations, being mcomplete and havmg been made before bacteiiological 
technique bad become perfected, need not be referred to here, as then value 
is purely historical In 1884 Maiebiafava and Celli, (2) in two cases of 
meningitis, found cocci within the leucocytes of tbe exudate In 1886, 
dunng tbe epidemic at Cologne, Leichtenstein (3) lecoided that, m neaily 
every case he examined after death, he observed in smears fiom tbe 
purulent menmgeal matter “ micrococci which he likened to gonococci ” 
Weichselbaum, in his original papei, hovevei, not only defined the 
intracellular position of the organism, but also lecoided its biological 
cbaracteiistics, such as its appeaiance on agai-agai, inability to glow at 
room tempeiatures, low vitality of artificial cnltuio, inability of the cocci 
whether in smears from the exudate oi in slides fiom eultuies to letain 
Gram’s stam, and its weak pathogenic piopeities The miciobe thus 
isolated Weichselbaum termed the “ Diplococcus intiacellulaiis men- 
ingitidis 

Weichselbaum’- statements, coming as they did towaids the end of a 
peiiod of epidemic pievalenee, weie not confirmed for sevcial years Then 
import was noted, but it w as consideied, espcually by the French and 
Italian schools, that V’eichselbaum’s miciobe was only a vaifety of the 
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pneumococcus of Fmcnkcl and at the t<;ntli J3cilm Medical Congicss of 
1890, Foa (4-) and otlioi Italians dcelaicd tins to be the case This vicir 
has been iridely held and has not yet been altogcthci abandoned, but Netter, 
( 5) IV ho pi ommcntly maintained this, has icccntly stated that he now 
considei's the two inieiobes to be distinct oiganisms , he still holds the 
opinion that the pncumoeoccus is a piomiueut aitiological factoi in 
epidemic ceiebiospiual meningitis. 

Jaegei (C) in 1895 was appaieiitly thefii-st to confinn 'Weichsclbaum^s 
obseivations. He alleged, howevci, that the miciobe possessed othei 
chaiactcnstics, viir , “ eajisule foimation,” “ictention of Gram’s stain 
in smeare fiom eultuics,” and a tendency to glow lutostieptoeoccus form 
with a longitudinal line of division Iloldhcim and othere suiipoii Jaegei 
as to the streptoeoccus-lilvc foims, while Iluntei and Nuthall (8) state 
that the diiilococci obtained by tliem all evhibited capsule formatron and 
did not alw a 3'6 behav e tow aids Gmin’s stain in the maiinei desenbed ongin- 
all}’’ by Weichselbaum Then iiapei (8) contains sev'cial disciepancies 
in case VIII, on page 1527, the dijilococcus obtained is said not toietain 
Gram’s stain, whoicas on the pievious page in table I and on the same 
page in table II it is classed with the Giam letiming diplococciis W'hich 
is considcied by the authois to be identical with Still’s diplococciis , 
a refcience to Stdl’s papoi in the Jomnal of Pathology and Bacteriology, 
Volume V, 1898, page 151, show's that Still’s oigauism did not letam 
Gram’s stain noi did it exhibit a cajisule 

The accuiacy of Jaegei ’s woik has been questioned by Weichselbaum 
and his colleagues and between the two schools, Geiman and Aiistiian, a 
vitupei-ative contioveisy, '' die Meninggokokkeu-polemik ” was waged m 
the pages of the Centialblatt fui Balcteiiologie in Maich and Apiil 
1908 (9) on the subject of the biological chaiactcnstics of the menmgo- 
coccus In this Jaegei still maintains the position he took up m 1895, 
and furthei states that the oiganism is capable of desiccation and thal 
infection always occuis thiough the nose Weichselbaum and his 
colleagues deny the piesence of a capsule, the pow'ei of letention of 
Gram’s stain and the stieptococeal foims and add that fiuthei pioof is 
requiied of the pioperty of desiccation and of constant nasal afEection. 
The statements of the lattei have icceived consideiable support in the 
United States Councilman, Malloiy, and Wiight (7) have completely 
confirmed Weichselbaum’s obseivations and the oinnion is held by all 
American wiitem that the meningococcus, a Giam-negative diplococciis, is 
the causal factoi in epidemic ceiebio-sjnnal meningitis or ceiebio-spmal 
fevei. In my expeiience limited as it is to about sev'en cases, the oigan- 
isms which I have isolated, confoim in eveiy particulai to the miciohes 
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desciibed by Weichselbaum and Conncilman It is to be lioped that the 
poweifid commissioDS appointed in tbe*TJnited States and in Geimany to 
study the piesent seveie epidemic pievalence o£ the disease in their 
respective eountuesj -will in the course of then woilc finally define the 
characters of the menmgococcus 

The Diplococcuz intracelhilartz memngilidis ” 

Synonym The meningococcus ” 

Morphology — In smears, made fiom the material obtamed dining 
life by lumbal puncture or from the meningeal exudations at an autopsy, 
this organism appears as a diplococeus, contained for the most part 
•within the polymorphonueleai cells One to eight oi more diplocoeci 
jnay be thus seen and sometimes the nucleus appeai-s so crowded with 
organisms that it is not easy to distinguish the nucleus In almost eveiy 
specimen exammed some diplocoeci will be found to be exti acellular, and 
occasionally a laigei numbei will be observed to he outside than within 
■the cells Caie, how'evei, must be exeieised dming the piepaiation of 
the smear If the fluid is too roughly spread over the slide, cells contain- 
ing diplocoeci wiU be luptuied and then contents escape and appeal to be 
free in the fluid The diplocoeci aie about the same size as the oidinaiy 
pyogenic cocci Then shape vanes to a small degree • they consist 
most frequently of two equally-sized hemispheres with then opposmg 
surfaces flat, slightly concave oi occasionally convex, but always 
separated by a distinct space The elements are not always equal in size 
This IS more frequently seen in specimens made fiom artificial cultures 
Neither m smears fiom exudates nor in those from cultuies do the 
diplocoeci ever appear to be capsulated In smears fiom a culture on 
blood-agai oi other such suitable medium, the diplocoeci appear mostly 
V isolated, but a few aie grouped as ■fcetiads Very laiely and then always 
in old cultmes are larger masses to be observed Short chains of three 
or four diplocoeci are occasionally seen, but I have not met with the 
longei chams desciibed by Jaegei After four oi five days’ culture on 
any medium, the diplocoeci become distorted in shape, unequal in size, 
and they aie less deeply stained 

The diplocoeci, whether in smears from exudates oi from cultures, can 
be easily stained by any of the ordinary dyes Beautiful preparations of 
the foimei are ■to be obtained by employing the Romanowsky method 
Leishman’s modification of it. Gram’s stain is not retained but, as 1 
have already said, there has been a consideiable divergence of opimon on 
this point I consider this to be due to a want of uniformity in the 
procedure of staimng by this method. E Neide has recently empha- 
sized tins in a paper of which I have only been able to see a short review 
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(14.) Tlie following is the mannei m which I have employed this 
characteristic reaction.. Ficshly piepaied anilino-gentian violet is poured 
on the smear, already fixed by heat or by alcohol and ether^ and is 
allowed to lemain on foi fiom a half to one minute The stain is ^then 
ponied off and the slide is then flooded with fiesh Gram’s solution, which 
IS kept on foi anothei minute This in tura is^poured away and absolute 
alcohol IS carefully poured on the smear and, allowed to run off until the 
washings aie cleai. The slide is then bathed rapidly in watei, dried and 
examined, The,diplococcus intraccllulaiis, whetliei in an exudate or in a 
culture smeai, is completely and rapidly decolorised while organisms such 
as the pneumococcus and the pyogenic cocci ictain the violet colouiation 
The organisms, which, in appeaiance, most closely resemble the 
meningococcus aie, JFmcnkcl’s pneumococcus and Neissei’s gonococcus 
Apart from biological differences, tlie common lanceolate shape of the 
foimci and its constant ictcntion of Giam’s stain aie sufficiently dis- 
tinctive Moiphologically it is difficult, howcvei, to diffcientiate^ tlie 
gonococcus. It 18 also frequently intracellulai and is a Gram-negative 
organism. The gonococcus is cultivated until greatei difficulty and 
possesses othei pathogenic pioperties than does the meningococcus 

Biology Methods — ^The meningococcus is not an easy oiganism 
to isolate and grow artificially It is necessary to inseminate large 
quantities of matciialj whethci cercbro-spinal flmd obtained dunng life or 
exudate piociucd aftci death, on, a number of tubes and plates must be 
kept at a temperatuic neai that of the body, vtz>, 37° C , but even then 
seveial of them will fail to show any growth. Not mfiequently and 
especially in cidtures made aftci death, the pieseuce of other miciobes, 
which may ox may not be accidental, lenders the isolation of the 
meningococcus a still morp difficult mattoi Fiom a capsule of purulent 
fluid obtained from the autopsy of a case of cercbro-spinal fevei at Bhagal- 
pur, the smears showed a few intiacellulai diplococci and many shoi-t 
bacilli. Cultuies proved the latter to be bacillus pyocyaneus and plates 
and tubes ueie covered with pure grouths of this organism As lecom- 
mended by Oslei, I have found that the best method is to plate out about 
one cubic centimetie of the onginal fluid on alkaline , five pci cent 
glyceiino agai , aftei foity-cight houre’ incubation at 37° C minute 
transparent, circular gieyish-white colonies, laiely numeious and piesent 
m about three out of five plates, aie to be seen These, being pioved by 
staining to be jniie diplococcus giowths, were immpdiatcly subcultuied 
on " blood-agai," “agai," oi "blood-scium,i’ the fiist-named, in my 
cxpeiienco, pioducing the best and most, viable cultuies 

Conditions of growth Tempciatiue — Tlip optimum tcmpeiatuie 
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foi this oiganism is about 37 5® C , its lange of tempeiatme between SH® 
and 46° C At tbe loom-tempeiature m Kasauli, wbicb vanes from 10° 
to 12° C in winter to 23° to 26° C m summer^ no growths weie obtamed 
This coiiesponds to the expenence of othei observeis It furthei 
constitutes anothei point of distinction between this organism and the 
pneumococcus, some strains of the lattei gi owing well at 18° to 20° C 
and even at as low a tempemtuie as 14° C 

The thennal death-point foi this oigajiism is about 51° C This 
was ascertained as follows Blood-bouillon giowths incubated foi 
thiee days, weie placed in w'atei heated to a tempeiatme about 5° below 
that at which the first observations weie to be made The tempeiatme 
of the watei was then laised to the point desiied and was maintained 
theie foi fifteen mmutes, eultmes on blood-agai bemg made at intervals 
of five minutes The heat of the watei was then raised another couple 
of degrees and the same procedme earned out The agai eultmes, thus 
obtained, weie mciibated along with contiols at 37° C foi forty-eight 
hours and the results noted The whole experiment was lepeated on 
seveial occasions with diffeient strains and the above conclusion arnved 
at 

Atmosphere — The meningococcus is an obligatoiy roiobe Attempts 
to grow it anaeioblcally pioved negative 

Cidhvation media — The leaction of the medium must be alkaline • 
if a trace of acid is present, no growth wiU be obtained 

The best media aie blood-agar and blood-serum To piepaie the 
foimei, the following method has been employed with excellent results 
The tip of the third or fourth fingei of the left hand is thoroughly 
cleansed with soap and water and then with five pei cent carbolic lotion 
Alcohol and ether are successively poured ovei the fingei, which is 
allowed to dry and is then pricked with a stenle needle The blood, 
that exudes, is then sucked into a stenle pipette with a bulb on it 
(capacity about 6 c c) With the aid of an assistant, who opens the 
tubes, one oi two drops of this blood are placed lapidly m succession on 
as many agai slopes as possible The blood thus deposited is then 
spiead over* the surface of each slant with a stenle bent glass rod The 
tubes are then placed in the incubator for twenty-four hom-s so that 
accidental contaminations may be eliminated It may be observed that 
such contaminations are exceedingly rare More luxuriant growths and 
a greatei viability have been exhibited by the menmgoeoccus on this 
blood-agar medium than on any other After incubation foi twenty- 
fom hours, a good cultme of recent origin appears as a number of small 
ciieulai raised almost transparent gieyish-white colonies with margins, 
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even ai ru^,i^ becoming somewliat cienatcd latei Tlic oolouicfa aie so 
VISCOUS that tlicy can be separately lifted ofE the siirfacp of the medium 
and transfeued to another tube Aflei thiee oi foui days they foim 
losette-shaped and inaiked patches, someivliat raised, and moie opaque 
at the centie than at the peiiphciy, Tvheie the groivth is transparent 
A sticak culture exhibits a raised viscid gieyish-whitc line with 
' maigins ■which soon become niegular. If the culture has been -well 
spioad ovci an agai slant, an appearance like -ivhite paint,” such as StiE 
has desciibed, is to be seen 

On blood-seram of the horae, inspissated in the usual mannei, good 
but lathei palei giovths wcic obtained Councilman and his colleagues 
have stated that iMallory’s modification of Loefliei's blood-serum 
mixtme was found by them to give the best results • of this medium I have 
no expeiiencc noi did I considei its pieparation necessaiy, securing as I 
did such excellent giowths by the blood-agai piocedure, which possesses 
the merit of simplicity On ordinaiy agai, compaied with eithei of the 
above media, a feeble, unequal giowth obtains * alkaline five pei cent 
glyceime agai is bettci,Mith blood added, it is the best of all. No 
giowth was obtained on glucose oi litmus agai On blood-glucose-agai 
a slight giowth appeared. 

In oidinaiy bouillon a fan giowth in the form of a stungly, viscid 
mass at the bottom occuned A slight general haziness of the fluid 
pieceded this If a drop oi two of steiile blood weie added to the 
bouillon befoie inoculation, a good giowth ensued, after six or seven days 
an appieeiable amount of deposit was -visible at the bottom of the 
tube, the supernatant fluid being quite cleai 

On potato no giowth was obtained 

In milk the diplococciis flouiislied moderately well, but neither coagula- 
tion noi acid formation lesidted 

On gelatin all the cultures failed 

fitahty — The vitality of this organism even on the best medium 
and at the optimum temperature is not lemaikable To maintam a 
particular strain it is necessaiy at first to make more than one sub- 
culture daily Latei as the strain become solder its viability increases and 
sub-cultures eveiy second, thud oi even fourth day are only essential 
A strain obtamed direct from the body required, after thiee months’ 
contmuous subculture to be planted out every thud day An occasional 
culture for some undetermined reason exhibited a much .greater vitality 
than this With a five months^ old cnltrrie the maximm vitality on 
blood-agai ' was fifteen days, in blood-bouillon eighteen days In all 
cases the cultui'Cs were kept continuously m. the incubator at 37 5° C 
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Resistance to acids, etc — Further evidence o£ the feeble viability 
of this miciohe is affoided by the exceedingly v’eak resistance ofieied to 
acids, alkalies, and disinfectants Councilman found that dilutions of 
formal dehyde gas up to 1-225,000 destroyed smeais of this oiganism on 
papei aftei an exposure of foui to seven houis Bouillon containing 
carbolic acid in the dilution of 1-800 also showed no giowth I have 
repeated the lattei experiment, obtaming an identically similai lesult 
No giowth was obtained in blood-bomUon containing commeicial 
foimahn m dilutions of from 1-100 to 1-1000 

Resistance to desiccatton.^ln view of the statements made that the 
organism is capable of desiccation and of continuing a saprophytic 
existence in dust, the expenments of Geimano weie repeated on several 
occasions with three different strains The results were practically 
negative and in no way did they conform to those obtained by Geimano 
Germanovs method as desciibed by NuttaU (11) was followed as closely 
as possible Rich cultures on blood-agai after forty-eight houi-s’ giowth 
were emulsified with small quantities of sterile bouillon The emulsions 
were then dried in stenle petii dishes over H2 804*. When dry the 
material was broken up with a feteiile lod and mixed in quantities of 
about 5 grammes of dried emulsion with 4 6 grammes of either dust 
from a room, garden-ear-th, or mixtures containmg sand or lime These 
are placed in sterile test-tubes which were kept m a drawer in the 
labomtoiy and were either untouched or were moistened every thud day 
with sterile water Other such mixtures m similar quantities were kept 
in previously sterilised capsules over H2 804 

The following were the results obtained — 8eries No 1 In this a 
giowth obtained from Ma 30 i Robeids, I M 8 , Indore, was employed , its 
pathogemcity, on arrival at Kasauli, was negative , it was tested when 
it was three months old Three tubes of each mixture, imdei each 
condition of desiccation, were kept for ten days On the eleventh day 
from one of the three tubes containmg a mixture with dust of the room, 
kept untouched in the laboratory drawer, a diplococcus was recovered, 
simulating in its growth and non-ietention of Gram’s stain, the origmal 
microbe this was done by platmg a loopful of the mixture on alkaline 
five per cent glycerine agar Five days later this organism had died out 
and subsequent cultures from this oi from any other of the tubes in this 
senes were failures as regards recovery of the diplococcus The entne 
experiment was repeated at a later date with a completely negative result 
Series No 2 A growth obtamed on February 1st, 1904, from 
arthritic flmd sent by Lieutenant Nutt, I M 8.. was employed in this 
series A recent subculture pathogenic to rabbits by subdural inocnlation 
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tiealod as above and examined at intcivals o£ ten days. No diplo- 
cocci weic evei lecoveied 

Soiics No. 3. A eultnic obtainea from a case in Lahoie ift May 1904 
was emiiloyed j it was pathogcnie lo labbits liy sididural inoculation to a 
slight dcgiee This nas simOaily tieated and examined at inteivals of 
ten days without lesult 

Pathogcmc effects on amimls . — It is one of the featuies of this 
mieiobe that it is pi.^etically non-pathogenic to animals of the typos 
commonly employed for cvponmontal puiposes in laboiatoiics This, 
in itself, constitutes a considcmble impediment to all lescaich connected 
-Ritb the oiganism The lecords of animal inoculations of all obseiveis 
oxliibit, moio oi less, a succession of failuies Councilman, on one 
occasion, succeeded by intraspinal inoculation in inducing meningitis 
in a goat , but a sheep inoculated at tlie same time in a similai mannei 
suivived Heubnei has also succeeded thus in inoculating goats Othei 
oxpenmenteis have been e<iually unsuccessful Councilman infected six 
guine-apigs out of a laige numbei by intrapentoneal oi inti-apleural 
injection All his intraspinal expenmonts on animals, othei than the 
goat lefeiied to, weie failuies 

The folloiving arc the lesulls I have obtained in my animal expeii- 
ments Neithei mice noi guinea-pigs could be employed the foimei not 
being obtainable while the lattei weie not plentiful enough foi a laige senes 
of experiments cousidenng the othei loquiiements of the Institute A few 
young rats weio obtained on one occasion , but the two subcutaneous and 
the two mtrapeutoneal inoculations done on these weie aU unsuccessful 

On goats I have peifoimed foui expeiiments. 

I, Goat No 1 leceived subdurally, undei ethei amesthesia, one cubic 
centimetie of an emulsion made by adding two cubic centimcties of 
steiile broth to a twentyfoui houi-s' cultuie of the meningococcus on 
blood-agai. The stmin employed was that leceived fiom Majoi Robei’ts 
at Indoie , its age was consideiable The goat was alive and well thieo 
months aftei the operation and uevei showed any signs of infection. 

II Goat No 2 was inoculated subcutaneously with the remaining 
cubic centimetre of the above emulsion on the innei side of the light 
thigh Local reaction followed, which disappeared in a couple of days 
time A month later the goat was alive and well 

III Goat No 3 received mtraspmously two cubic centimetres of an 
emulsion of a thiee days’ old cultuie of the meningococcus on blood-agai. 
(Lalioie case II subcultivated foi thiee weeks ) This goat was ill foi 
a couple of days, but lecoveied perfectly and was alive and well some 
months latei. 



IV. Goo< No 4 leoeived mtraspinoMsly two cubic eentimfeties of' a 
twenty-four liours" cultnie on blood-agar (Lalioie ease II live weeks old) 

In tins instance all the fluid entoicd the canal, wbeieas m the pievious 
one it IS certain that most of it did not In the above case the oper- 
ation was followed by considerable local oedema In this the goat exhi- 
bited slight paresis of both hind legs on the following day, but there 
was no loeal oedema This goat also recoveied perfectly 

With legard to these expenments all of them and especially 
Nos I and II were peiforaaed with growths w^hieh had been artificially 
subcultivaM for too long a period In the ease of expenments III 
and IV, the eailiei subdural inoculations on rabbits had pioduced more 
definite results , as these showed that the strain of microbe recoveied 
possessed at first a slight degiee of pathogenicity, fmthei expenmentdtion 
on goats was not consideied necessary The later expenments were done 
with U view to induce menmgitis in order, if possible, to obtain a microbe 
with an exalted virulence They were, however, complete failures 
On rabbits a large number of experiments have been performed the 
general results attained have been as follows Subcutaneous and' 
intTaperitoneal inoculations have not succeeded in any instance , f oi these 
both the fluid obtained by lumbar puncture and pure growths recent and 
old fiom the same source have been emplbyed. Large amounts have been ‘ 
given by the former method * a growth, thud remove fiom the body, 
thieldy smeared over the surface of an agar tube, has been emulsified 
with 4 c c of stenle bouillon and the whole inoculated subcutaneously 
into a rabbit without producing the slightest result With subduial 
inoculations more defimte results were obtamfed 

The foUowmg are some of the experiments pei formed 6n rabbits — > 
Senes I Huid obtained from Lieutenant Nutt, Derk Ghazi Khan, 
February 1904 

Babbit No 6 received 2 c c of onginal’ fluid, subdurally, undei an 
anaesthetic (All the subdural operations were performed ‘under com- 
plete ether anesthesia ) It recovered from the operation and remained 
well for six days : it then began to refuse its food, emaciate, etc , died 
on the feurteenth day After death an examination revealed slight 
congestion of the pial vessels increase of the cerebro-spmal fluid pioved 
free of organisms by culture and microscopically 'other organs healthy 
Babbit No 7 received on Same date as No 6 ’2 c c of the' 'original 
fluid intraperitoneally 1 was placed 'm same cage; nevei suffered fromr 
the operation and contmued healthy for more than thiCe months 

Babbit No 8 lecehed subdurally 2 c c of an ''emulsion of a blood 
agar culture made with sterile bouillon The culture was a first tern ove 
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fiom ilio body and Imd been inoubated for foHy-ciglit hoars It died 
sivteen bom's aftoi the opoialion and •a as examined at once on open* 
ing the skull and vcitcbral column a fine leptomeningitis of tholiam and 
cold nas displayed, nitli minute flakes of purulent lymph heio and 
there Smeais shoned typical dijilococci, intracellular as -vroll us extm- 
cellulai , cultuies on blood-agai •acre most successful, ten to tiventy 
colonics appeanng on each tube Cultuies fiom heart, spleen, limgs, 
and livei all failed. The cultuic employed in this expeument a as the 
same as that used in the second sciics of desiccation experiments. 

Jlalhti No JO received subcutaneously *3 c c of an emulsion oil a 
blood-agar culture, thud iomo\c fiom the body, incubated for taenty- 
foui horn's No sj-mptoms until fouilccnth day, a hen it aat attacked a ilh 
acute ententis and died tliii'ty hours later; at the autopsy slight pcntomtis 
a'as found , smear's and cultures fiom this exudate shoa'cd numerous 
oiganisms of the B. coli type. Meningeal and blood cultures remaiucd 
sterile 

Italltt No, 11 leccivcd subdurally c. c. of Ifie same emulsion as 
Rabbit 10. It exhibited typical meningitis on the folloaing day, 
letiaction of the head being piominent It died sixty hours after 
operation at midnight a as placed in ice and examined ten houi-s later 
Pathological appeamnee a as similai to those of No. 8 , a fea diplo- 
cocci areie seen in the smeam , only one culture a as successful 

Rolltt No IS received subdurally 2 c c of an emulsion made 
fiom a ta’enty-foui horn's’ cultuic irhen the strain a as nearly seven 
a'eeks old The animal sui-vivcd, nevei exhibiting any symptoms 

The comparative success of this senes of expenments is due to the 
fact that they weie pei-foimed a’lth leceut cultuies The onginal fliud 
arrived at Kasauli in the cold aeathcr aithin ta'cnty-foui lioui-s of its 
lemoval from the body 

Senes 3. Matenal obtained by lumbai punctiiic from cases in the 
Lahore Central Jail (These cases are detailed in the appendix ) 

Babbit No 9)1 leceived subcutaneously 2^5 cc of the original 
fluid (case II) obtained by umbai piinctuie seven days picviously 
The rabbit lemamed well after the operations £oi days , it was then 
found dead in its cage , no cause could be assigned foi death 

Babbit No Z9 leceived subduially & c c of the same flmd as 
used in No Z1 It recovered completely from the operation , lemamed 
well for four weeks , then began to lefuse its food, emaciate, etc 
It died on the foi'ty-eighth day , the pathological examination was 
negative The emaciation m this and the other cases was leraarkable 
Babbit No 23 operated on the same day as No 22 with a similar 
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amount o£ tlie ougmal fluid It nevei exliibited any symptoms and '5\ras 
alive and well tliiee months afteiwaids 

JBaUit No 2i leceived subduiaUy 2 e c of ougmal fluid (case IV) 
This labbit also suivned and lemained m good health 

liabhttNo 2^'ieceived 3c.c of the ougmal fluid (case II}, lucubaied 
foi ten days It was ill foi two days, lecoveied, but began to lefuse its 
food on the eighth day It died on the seventeenth day veiy emaciated ; 
on examination no signs of menmgitis noi of lesions of any oigan weie 
found All cultuies weie negative 

RaUit No 29 leceived subduially Sec of ougmal fluid (case IV), 
incubated foi ten days This animal lemamed well foi a time, then 
piogiessively emaciated like the otheis and died on the thiity-seeond day 
Bahht No 30 leeeived subduially 2 c e of an emulsion of a forty- 
eight houis’ cultuie on blood-agai (second lemove fiom case II) It died 
on the twenty-seventh day and its lUness, death, and pathological appeal - 
auces weie similai to the otheis 

Eabhit Wo, 31 was tieated in a like mannei to No 30 with a eultuie 
fiom case iv It died m similai fashion on the thiitiy-fiist day. 

The interesting feature of this senes is that most of the subduial 
expeiiments coiioboiate the statements made by Oslei, who lemaiked 
that ammals inoculated subduially died fiom the fouiteenth to the 
foul ty second day , that m no case weie gioss lesions found , noi was the 
meningococcus recoveied , that the animals weie gieatly emaciated 

The evjienments of Busqmt — Nettei (5) has wiitten the following 
mteiestmg note on certain expeiiments of Busquet •— 

Following Modm, Weigert, and Stiumpel, I have held that in 
meningitis the pathogenic agent penetiates into the meninges by the 
rathei easy pathways of communication between the nasal fossie and the 
base of the cianium (ciibufoim plate of the Ethmoid). Busquet mam- 
^ tarns that he has decisively pioved the tiuth of this view expeiimentally 
In thiee senes of expeiiments he has succeeded in infecting guinea pigs 
and rabbits by ip,tioducmg into the usual fossse a small piobe caiiymg 
uasal mucus taken fiom peisons sufleimg fiom the disease or fiom 
convalescents oi eeiebio-spmal fluid obtained at an autopsy In a space 
of time vaiymg fiom one to thiee days, the animals piesented moibid 
symptoms, fevei, geneial fatigue, piostiation, toipoi, lapid and maiked 
emaciation and diaiihcea One of them on the thirty-fifth day was 
attacked with paialysis of the left leg Five of the animals died The 
cephalorachidian fluid was found to be a little above noimal in amount 
and usually cleai The meninges at the base of the brain were found tn 
be congested. The meningococcus was isolated fiom the cephalo*raehidian 
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fluid and the plenia/' I was unable to icpcat Busquet’s experiments 
with Biniilai matenal, but with the fluid obtained fiom the Dora Ghazi 
Khan case I attempted to infect the nasal fossio of two labbits Both 
of them suivived as did thieo otheis, in whom fluid from the cases at 
Lahore was employed 

llicroltc amciaiion — Considerable stiess has been laid by most 
obsei vem on the piescncc of othei oiganisms along with the mcmngococcus 
in cases of ceicbio-spinal fcvei. In many instances tJicso must have been 
contaminating factois , they aie seldom rccoidcd as having been observed 
in the smcai-s and weic piesent in cultures only. Lumbar puncture is 
not an opeiatiou which can always be earned out so perfectly as to secure 
that the fluid obtained will not be contaminated. In six punctures I have 
only obtained the meningococcus once in puic culture Tins was the 
limt punctuie of case No II at Lahore The puncture of ease I on the 
same date was sterile while that of case IV shoued colonics of staphy- 
lococcus eitieus and albus in addition to the meningococcus. The smears 
in this latter case showed only a few intracellular diploeocci A chromo- 
gome diplococcus, uhieh resembles Balthazard^s diploeoccus memngitidis 
aureus was also isolated fiom the fluid of ease IV. The cultures from 
the second punctuie of case IL peiformed aftei an interval of twenty- 
thieo days, likewise exhibited colonies of staphylococcus citieus and albus 
as well as the meningococcus, while those fiom case IV on the same 
occasion weio almost pine cultuies of the chromogeme diploeoccus rccoveiod 
on the fiist occasion The smeam now showed a few extracellular 
diplococei. The meningococcus was also piesent In a case punctuied 
at Byzabad staphylococcus citicus and an undetcimmed bacillus were 
present in the cultuies in addition to the meningococcus I have not met 
with cases in which the pneumococcus, stieptococcus pyogenes oi the 
tubeicle bacillus were piesent in association with the meningococcus 

Other organisms which have been considered as ajtiological 
factors 111 Ccrebro-Spinal Meningitis. 

1. Pneumococcus, Ptplococcus, Pneumonia (Franlel) 

Lamb, as previously mentioned, isolated this organism fiom a case at 
Poona and in sections of the spinal coid, which had been kept embedded 
in paraffin foi two years, I stained the pneumococcus m the exudate by 
Gram’s method. The lung from the same case exhibited a pneumonic 
condition simply crowded ivith pneumococci. 

Diuiy met with two oi thiee cases of pneumococcic meningitis at 
Qalcutta, during the cold weather, 1908-1904', from which he isolated 
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the pneumococcus in pure cnltuie and sent me enltmes With one of 
these, foi eompaiative pui*poses, I peifoimed the following expenment 
on a lahhit 

Balht No. 12 leeeived suhduially c.c. of an emulsion of a foity- 
eight hours^ cnltuie on blood-agai made with one cubic eentimetie of 
steiile houdlon The lahbit died twenty horns aftei the opeiation. At 
the autopsy, thiee horns aftei death, the brain and eoid were found to be 
bathed in an haemoiihagie exudate. Fiom the lattei smears revealed 
numeious pneumoeoeei and good pme giowths of the same organism were 
also obtained as they weie from the heait’s blood The biain and coid 
were preserved in formalm, the othei organs ineluding the lungs were 
apparently healthy 

After haidenmg and cutting sections inpaiaflSn, those of the biam, 
stamed by gram and eosin, showed that the hgemoiihagic exudate in 
the pia-mater was crowded with pneumococci , there was also a large 
eiicumsciibed hssmonhage, full of pneumococci, in the substance of the 
Tight cerebral hemisphere above the hippoeampus major The cord 
exhibited similar appearances except that in its substance were three small 
hromoiihages one in the right anterolateral tiact, one m the right 
anterior cornua and a laige one in the left column of Burdach. Sections 
of the lung were noimal. The opeiation induced an acute pneumocoecie 
meningitis with, in addition, a general sepficEemia as evidenced by the 
piesence of the organism in the blood The experiment emphasises the 
pathogenic difierences between tins and Weichselbaum’s microbe, the 
greatei pathogenicity of the foimei being veiy characteristic 

Morj)1iology and hxolopy — The pneumococcus is a capsulated diplo- 
eoceus with oval oi lance-head shaped elements, rarely ciiculai and never 
semilunai, found in the rusty expectoration of acute lobar pneumonia, in 
the exudate of the affected portions of the lung in the same disease and 
in the blood, etc , of inoculated animals In cultures the cocci present a 
similar appearance, but capsulation is less evident Short chains of 6—8 
cocci are to be obtained fiom bouillon eultiues The organism stains 
well by all ordinary strains and it retains the stain bj'^ Giam'’s method 
Its optimum tempeiatuie of growth is that of the body, but its range is 
wider than that of the meningococcus It is a facultative mrobe, grow- 
ing best on alkaline media, of which blood-agai and blood-serum are the 
best Its vitality on any media is moderate The early colonies on 
blood-agar oi other media simulate in appearance those of the menmgo- 
coccus, but they aiebiightei in aspect and are without the greyish tinge 
ofcolomution. Later, the pneumococcus colonies become opaque and of 
a buff coloui The pneumococcus is furthei distinguished by its ability 
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to grow on gelatin and liy it*? eoagulating milk and foiming aeid 
tlierein 

2 The Sli eplococciis of Bunome 

Steinlieig states \^13) that Bonome in 1890 obtained this encapsulated 
stieptococeus £iom ceiehio-spinal exudates and h.cmoiihagic extiavasa- 
tions in the lungs in cases o£ epidemic cerebro spinal meningitis Bonome 
alleged that it was distmguished fiom the pneumococcus by not growing 
on hlood-senim, by living £oi five oi six generations only on artificial 
media and by its ball* shaped colonies Patbogenically it simulated the 
pneumoecous As £ai as I have been able to aseeitain, this organism has 
been recorded only from Fiance It is tbeie considered to be a variety o£ 
the pneumococcus and indeed Nettei states that be was able to tiansform 
the Bonome ” microbe be obtained in 1898 into a pure pneumococcus 
by a senes of inoeidations and cultivations. 

5 Diploeoccus Mentngtitdt^ Amreiis. 

Baltbazaid (12) has desenbed a case of cciebio-spinal meningitis, fiom 
which be recoveicd both of the fluid obtained by lumbar puncture duiing 
bfe and in the exudate at autopsy, a capsulated diplococciis ebaiactensed 
by a cbromogemic growth on all media As be isolated it in puic culture, 
be considered it to be the aitiological factor in this paiticulai case 
He found the cloudy liquid obtained by punctuie or poU-mortem to 
contain numeious leucocytes chiefly iicutiopbilepol 3 muclcais not degenei- 
ated In some of these capsulated diplococci ucie picsent but numbois 
weie fice. The diplococci retain Giam’s stain strongly. Cidtuios weio 
made onseium, agai and in bouillon 

^‘'On serum and agai aftei twenty-four hours colonies round thick and 
pi ejecting of a deep chrome yellow centre opaque, the peiipbeij’-iefi act- 
ing Staining u itb aniline dj^es one finds outside the masses of orga- 
nisms, isolated encapsulated diplococci. They appear like round grains 
placed together very often flattened at the pomt of contact, at times 
lanceolate, very often one pait is laigei than the other Stains by 
Gram ” 

“ In bouillon after twenty- four hours a general cloudiness, examined 
microscopically shows lemaikablc capsulated diplococci, also short chains 
of foul to SIX capsulated segments Later a deposit is formed, but culture 
becomes cloudy on shaking microscopically there arc present long 
streptococcal chains composed of diplococci separated, peipendiculailj’- 
to the axis of the cham These characters become still fuithei 
exaggerated after 15 — 20 days. Milk is coagidated and rendered acid 
in four days On potato j’^ellow characteristic colonies aie obtained on 
gelatine (18-22° C ), growth of yellow colonies slowly obtained Gelatine 
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hquoficd Tho I's pniliofjcmo foi nncc liy ‘'iibc»<flncoiis, inh'.a- 

peukmc.il, aiul m(rij)lciual in^cdion, Imi i( feebly })iilbo"cnic foi 
mbbi(« 01 guineJ-piu:'' The mg'uu''in‘> po'-'-e^-'-od ijicai valnlity, ^\eic 
'-till ‘line nt ihe end of fnc Moehs, ‘uid letoincd tbcu biologic d 
( Inru leiv ” 

Fiom one of in> Ij<ihou' en^-e'- I obfaiiied on bolh oiiT'-ion*- an oigan- 
I'-tn vliieli in its culturil and moipliologieal ehniacteii‘.tieseoi!esponds to 
the above I bad done this bofoie I Ind ‘■ecu Ibiltha/aid's pnpci and as 
1 vas not incline<l to assign any impoitaiiee to the organisnij I only 
made a fen notes of its main clnmcteis 

On reading Baltlia7aurs atconnt I Mas Ftuuk Mitli the lescmblanee 
to the oiganisin I h id obtained and Minch I had alicadj'^ labelled ‘‘ Diplo- 
eocais B*' Aflei fuilhei sludjing the lattei, I noM feel ceitain that it 
IS identical Mitli the diplouicuip meningitidis aniens of Baltha/aid. 
In smcai-s fioin cultuie" on ‘•olid inedi i the (.apMilai ippeii ante has not 
alnajs been made outj but the oiganisin m is alieidy faiily old befoie I 
began to study it unefnlly In bouillon giowths capsul ition is alnajs 
present and the stieplococt il foiiiib aie iei,v stiiKiiig. On the \aiious 
media appcamnccs identical Mith those dt.“-ciibed by Baltha/aul haio 
been obtained I lane ako tnltnated the o!gani‘'ni on blood-agai- 
glyceinie-agai, and glucose agai On the lattei it glows luMuinntly. 
The few inoculationS'l h.i\e peifoinied on lats, nibbits, md guinea-pigs 
ha\c not been pioducti\c of any lesult The rel ition Mlneh this oigan- 
ism hcai-b to that of '\Yeich‘'Clhaum and to the di^-cnse m eitlioi of its 
foiiiis can only bo made out bj its furthci lCco^Cly m a laigoi numbex 
of instances. 
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IV,— Epidemiological and Gcneial. 

In the accepted sense oJe tlie ivoid, the disease can haidly claim to be 
tcimed epidemic Its classification with influenza as “ pandemic 
has been suggested by Stille This is bcttci, peihaps^ but it must be 
icmembeied that the lavages of influenza aic much inoic uidcspiead and 
appioach a tnie epidemic foim moic often than do those of ceiebio-spinal 
fevei Remailcably few pemons aie attached by the latter and no speci- 
fic disoidei pioceeds in such an iiiegulai mannei The cases follou each 
othei at variable inteiwals of time, at places n idely distant one from 
anothei and a connection betucen successive attachs has seldom been 
tiaced. But, occasionally, what aie hnomi as “ housc-epidcmics ” have 
been leeoided, in these seveial membcis of a household have become 
afEected by the disease, vciy laiety simultaneously .ind geiicially one 
following the othei. Neaily eveiy wutei nho has obseived the disease 
aiiiong a fiee community, lecoids one or more cvtiaoidinaiy instances of 
this natuie The most notable of all of these is, pci haps, that of Oslci’s, 
who 1 elates how five membcis of a family become successively afflicted, 
the disease being then only spomdically picvalent in the town The 
small outbieak of foiii cases in the same baiiack of the Lahoie Cential 
Jail in Apiil 1904, nhich I have alieady dcsciibed, is the only mstance 
of this kind which has been obseived m India 

Contagiousness of the disease , — The gcneial tiend of opinion is that 
the disease is not, as a nile, contagions , but, undci ceitaiii conditions 
the piecise natuie of winch we aie unawaic, contagion would appeal to 
have been piesent as is evidenced by the nuineious housc-epidemies to 
which I have 3 ust alluded An excellent siimmaiy of the obseiwations 
on this point is contained ni Councilman’s monogiaph Leichteustein is 
quoted by the authois of that papei as having studied the contagiousness 
of the disease at Cologne in 1885 of one hundied and eighty attacks, 
winch he observed, no less than one hundied and fifty, as fai as could be 
ascertained, came one fiom each sepaiate house The Indian data aie alj 
in favom of the non-contagiousness of the disease, but these, it must be 
lemembeied, aie diawn mainly fiom jails With the exception of "Wil- 
liamson and On, no one would appeal to have obseived the disease, when 
it pievailed among a free population and theie aie no leeoids, except 
the solitaiy jail one above-noted, of such hoiise-epidemies as have been 
lecoided fiom Amenca and Geimany The mannei in which the disease 
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Spreads in a coinmnniij is unknown, il is piolnWc tliai it is air- 

boiuc and in ilns connection dust may phy an impoiiaut pait ns an 
associate factoi 

Hclahon of qmadtc Conipnmti\cly few of tlic numerous 

sporadic instances of the disca'^c, which ha\c been iccoidcd, have been 
bactcriologically studied Their identity with the true epidemic foim 
remains to a certain degree questionable, but, fiom the eases, within 
recent j cars, in w Inch the diplococcus of ciclisclbaiim Ins been shown 
to be the caiisntii e factor, w c may infei that the bulk of the prc\ ioiisl) - 
described sporadic attacks arc similar in natuit; to the epidemic ones. As 
with many other dnease-, an epidemic is nntieipated by a number of 
isolated ease,-. It is eliaraotcnstic of tins dnene llint these may oeuii at 
long inter\als of time and indeed maj bridge over a pcnoil of twenty 
jenrs between siiccessuc ontbrenks. The history of the disease in 
America is, as Oslci has pointed out, \ery interesting in this relation 
In the niuciecnlh century there were four maikcd pciiods of epidemic 
prcialencc, in the intervals between wlneli sporadic attacks were obsei veil 
with great icgnlarit}’ In Uppot India sporadic .ittaeks arc obsened in 
man) of the large stations c\ciy cold weather. In Calcutta and Lahore 
two or three patients suffering fiom corcbro*spinal fc\ci aie adniilted 
duiiiig the wintci or spring months into the large hospitals. ^la^or 
Robcits records a similar cxpciienco from Indore In 1902-1003 ho 
obscn’cd four such eases .mil from one of these lie sent mo a pure eultmc 
of the diplococcus intraecllularis, which he h.id obtained by lumbar pnne- 
tuic 

Jtdation of pneumonia to ccrchrO’Spinal mcninffifi'!. — The question of 
the relation of pneumonia and imeumoeoceic conditions to ecicbio- 
spinal fcvci is an interesting one It was foimcrly cousideied that 
this relation was \ciy close j for, as Oslci has pointed out, the two 
diseases have sevcml fc,ituics lu common Loth cvlubit spoiudic 
attacks m the intervals of then epidemic picvalonco, when they do oteui 
epidemically, they are moic pionc to do so in instiintious sncli ns 
jails and banacks , they fuilhcr Biinulatc c.icli otlici in ilicir .abnipt 
onset, in the picscncc of herpes labialis and a leiicoeytosis, .and in the 
identical chai’acici’s of then fibiino-purulent evndatcs. Pneumonia may 
complicate ceiebro-spinal fever, but this occurs moie i-aioly than was, a 
one time, supposed. In only two of Councilman's one bundled and 
eleven cases was cioupous pneumonia present, but soveial others showed 
foci of bioneho-pneumonia from w’hich the pneumococcus was lecoveied 
In India, among Buchanan’s eases only thiec exhibited any dcmonstiablo 
lung condition. Indeed in India a pneumonic complication has been 
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l^ioved to be quite cveeptioiuil and the coincident pie\.ilciicc o£ pneu- 
monia has only been once leinaikcd in this couutiy, in contia-distinc'tion 
to the obsoivations made m othci places in ■uhich the diseases inevailed 
simultaneously. Leichteustein has been quoted by Oslei and otheis as 
veiy aptly indicating- the points of diffcience between the tno diseases 
He says “Pneumonia is a disease spicad o\ci the cntiic earth and 
appears at all times, theie being no land immune fiom it Epidemic 
meningitis is veiy laic , in many eonntiies it it still unknown Cioupous 
pneumonia attacks evciy age, tlie 2)iedisposition incicasiug nith ad^anc- 
ing age Epidemic meningitis is a disease n Inch affects childien and 
young peojile , beyond thirty-fn c theic is a slight disposition to it 
Cioupous pneumonia has a t}’pieal com so and a ciisis Epidemic men- 
ingitis has no eiisis The eomjilications of the tuo diseases aio 
diffeieut ” 

The idea of a close iclationshiji between those tuo diseases aiose fioni 
the fact that the Ficnch school headed by Ncttci believed £oi a long 
time that the meningococcus was only a degcuci-ate foim of jmcumococcus 
But Ncttei has leeently abandoned this view and in his latest 
wilting on the sub3ect he says “ We fianlcly aclnioulcdge that up to 
the piesent time no facts have ajqieaicd to justify such a suiiiiosition and 
that there is eveiy leasonto belieie that the pneumococcus and Weichsel- 
baum^s organism aie diffeient miciobes Nettei, hou cvei, still holds 
that the diplococcus intiacellulans is not the sole aitiological factoi in 
epidemic meningitis He adduces evidence to show that a numbei of 
epidemics in Fiance, Noithem Italy, and Algiei-s ucie caused by the 
pneumococcus alone, while in otheis he has simultaneously obseiwed 
cases, some due to the meningococcus, otheis to the jmeumococcus oi one 
of its vaiieties In othei countiies jineumocoecic meningitis has been 
much moie laiely encounteied. In the lecoids I have obtained fiom 
India theie aie two distinct cases of pneumocoecic meningitis both of 
which aie detailed in the Ajipendix ' 

The course of the disease as it is seen in Indian jails — When the 
disease becomes eindemic in a jail, it luns a couise somewhat in tins 
mannei The fiist ease is followed by anothei aftei an inteiwal of some 
ten to twenty days Five oi six days may then elapse befoie the 
thud attack takes ]i]ace and then at giadually shoitei inteiwals cases 
occm in diffeient paits of the 3ail and fiequently in men unassociated 
eithei at then woik oi othei wise A peiiod of maximal intensity is soon 
leached dm mg which theie may be as many as sixteen oi eighteen 
attacks within ten days Aftei this the disease shows signs of abatement • 
the eases become.fewei , the inteiwals between theii incidence lengthen 
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out 111(1 llio oullfU'iK Jcnniinlo'. m -x ‘•iimlai niannoi lo (lint m v,lii(-h it 
comiiKMiccd In -oinc opulcinK^- no mnxiinnl pci iod o\ idont ; in tlic 
fouidi midnoik n( lUnirdpm nid in ilu* oiu' at K iipui tlu' adack^- 
cnctcc'dtHl f'Kli oilioi nl inidiils of (wo (o fnc d'u^ (Inou^lioul 
Consulorni" (lie nnmUcr of pci'-oim in a oontral inl who aio ovpoicd 
(o infoc(ion, i( K'nlirkildo (hit ‘^o fow of (hoin ‘-hoiild In' a((n(k{'d An 
ouduodc of (hi*" di'-ci'-c i^- (oii*-! Unit'd 1>\ ihoiU (hiil\ oi foi(} ntl.ich'^ 
nmoii": a po]mli(ion of npwirdh of (wo (lion^-ind nion 

Manner f/ infeefton of }aih — Tlu* imntn'r of nifinlion of piiK lia‘> 
no( heon '• Ui‘-fno(onlv wniki'd on( In '-onu' in‘'lan(H'< (he di'-ci'-c was 
impoHod from (In? mrrmindimr frtv popidalnm oi fioni a distud in 
winch it pnwidcd Tins \\ tk wndonlUtAU (he i we in (he ouUneahs at 
the ill)" a( Delhi and Ilwsit in 1 *^ 0 '. In (ho epith'inic a( (he llaipni 
Central .Tad in 'lUhoinjfh (he dwonsc was not lopoilod to cvist m (he 
nei'^hhourliood, (he fin-t ta‘-c otcnmHl in an nndoi-liid jnisonei who had 
boon Old} M\da\s wUhin (hejad preoiid". 'Die pic^iimpfion is (hat 
(liw man br<m'ji;h( (he dwense ju(o (he 301! It nius( he icmcmbcicd that 
(he nbsonce of any records from a particuhi lo('ili(\ h} no means 
iiegatucs (he presence of s\udi a discwe ns (his c\en m d'^ epidemic foim 
It is alwa\s mddi} t'pidomic nnd ewes oecmniig wUlionl olnioiis 
.lisocntion at inegulni iiUeivals mny he ewd} oioiloohed and letmned 
h} the Milage udhoritu*^ nndei (he gnionc held of “feicr^." But that 
the dwense does c\ist and is sprcul o\oi a \oi} wide aieas in India in a 
sporadic form, is e\idcnt, not onl}' fiom (he fact (hat cases hn\e ocoa* 
Eionall} formed (he subject of medieo-legal niquiii, but isolated attacks 
aie constantly being hcnid of fiom dlltcicnt paits of Noithcin India 
TYlmtcici the maunci of puniai} infection, it w ould apiieai f i om 
most of the Indian puson iccoids (hat wlii'ii the disease gains a foothold 
in a 311! it lemanib Iheie foi a coiisulcnible time, pouodicall} assuming 
such piopoitions as to wan ant its being consuloied epidemic The 
histoucal data of the jails .it Shikaumi, Alipiii, Bhag.dpui, and Allaha- 
bad, all, by the way, veiy widely sopu-ated, abundantly piovo (his But 
in dl except Bhag.alpui, weaie compelled to admit the possibility oL 
successive ic-infcclion of the jails fiom without, foi the disease has been 
dcfimtcly dcclaicd to exist among the fico populations fiom wdiich the 
bulk of the convicts aiediawn. 

Propht/latis wiih regaril 1 o jnth, He — The mcasmes nece^saiy to 
PHcieutthe entianoe ot ccicbio-spmal fevcv into jails must be, in the 
present state of oui knowledge of that disease, similni to those adoiited 
with legaid to olhci infectious disoideis Eroiy piisonoi admitted to an 
ludiau jail has Ins own elotlics taken fiom him, disinfected and jilaced 
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m a f?pecial stoie until his release ; ho is then bathed and given a suit 
of prison clothing • and he is finally placed ju a special scgiegation celb 
wheie he spends ten days befoie he is allowed to join the genei-al body 
of convicts In addition to these piecautions, the notification to jad 
supeiintendents and to legimental medical ofliceis of the pievalence of 
ceiebio-spinal fevei in pai-ticulai aieas is ncccssaiy : and, as a coiollaiy, 
the pciiod of segiegation imposed on new aiiivals should be extended to 
twenty-one days Although ue possess as yet no lecoid of aich veiy 
mild attacks, still it is piobable on the analogy of othei diseases that 
cases, whose symptoms may not be moic than a mild coiyza with some 
pain and stiffness of the nock, may occui • (huing peiiods of epidemic 
pievalence jail supeiintendents and medical officci-s might look out foi 
these, as, should they exist, the impoi lance of then lecognition cannot 
be demed 

A case of the disease having occiuied in a jail, it becomes incumbent 
on the officials in chaigc to take vigoious measiues to pi event the 
spread of the disoidei and to ciadicatc, as fai as possible, the infection 
These measuies may be classified thus* — ( 1 ) the eaily and aceuiatc 
diagnosis of the disease , ( 2 ) the removal of the patients to a separate 
cell 01 waid of the hospital , ( 3 ) the stiict isolation of all the patients 
“contacts^' f 01 twenty-one days, and ( 4 ) the evacuation of the bairack 
loom in which the eases occuiied foi a similai penod, during w'hich 
cleansing measuies aie to be cufoiced The diagnosis, clmically, of a 
fulminant 01 an acute case of cciebio-spinal meningitis is not difficult, but, 
as not infiequcntly happens, the fiist case may be of a less distinct type 
and, while the patient is alive, his condition can only be accmately 
detei mined by leeouise to lumbai punctiuc togcthei with a bacteiiological 
exammation of the fluid obtained by that pioccdme The baetciiologieal 
examination may be thus earned out , if the medical officei possesses 
the requisite appaiatus, he may piocced at once to make cultures on 
blood-agai oi glyceiine-agai, being caieful to employ laige amounts of the 
ceiebio-spinal exudate with all piecautions small quantities of the exudate 
should at the same time be sealed up m glass bulbs for transmission to the 
neaiest laboiatoiy foi confirmatory diagnosis : a number of smeais should 
be made on slides stained by the methods of llomanowsky and Giam and 
examined foi the chaiacteiistic diplococci • some of the unstained 
smeais togethei wuth a short clinical and pathological note of the case 
should invariably accompany the bulbs of material sent to a laboratory. 
It need liaidlv be added that these should always be despatched by the 
most rapid loate If the medical officei is without the means to verify 
his diagnosis, the despatch of morbid material becomes imperative and 
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chould 1 h' tnrrH'd out m o\oi \ t it-c T' f u a*' Ai an autop'^y ii 
similar proreilnro i- uapiiml nml in 'uldiiioii Mini) jioilioii'^ ol llio 
difforcnl put^- of the ronl, eoivlirum, coiclu'Uum, i^augln, orannl 
nor\<‘-, and ijan^ln %m<1i (ho pia-nrrlmmd inonihrano'' a(( udiod should be 
plated in fne per oont form din solution and (ran'-mdlcd for p dliological 
iintMn^ahon As tho-o (i'-«uo- are d<']u do, i( is heUci (o n rap oacli 
poriion in a linn la\or of collon-nool piioi (o plai ni^^ il in (be picsoi- 
vatno. A porlion of i bo hint:*- should nlwa^ s be ulded and, of tonrso, 
iny other pal holo Jin al ti-'iio fomnl '1 ho pu^-taioe of lorobio-spniil fovot 
baamij boon Ihus c^'toblisbod, tbo niodit d ollb or of Iho infoolod ^ail has 
then to tarr\ out iho i‘'uldion of the pdionl-- and (heir conlacl'', 
and the di-nifci lion of birnoh*-, oi< , b \ Iho bo-1 moans al In- (onnnand. 
It, is not, neoe— aw to detail the-o Uotx', but it iiias be mentioned 
tint tbo cinphn inout of tent- f<*r tbo foinior pm po-o ni told Modbci 
ougld not to be forixotten Should tin -o inoi-uri- fad to aue-ttbe 
prog:ro-s of the dnta-o oi should tbo j »il Ins onie sesoioly lo-mfetted 
is iia- the t-’-e at MuinrUisul, tbo udM-dnbti of eiicudniL? the 
entire institution for n \ iriablc jnTiod mu-t bo tonsidored and, if deemed 
necessary, urnod out. 

Pro^iJit/Iactfc i,icafurcn (luUhiq the ge,itr>i( papti/ncc.— -Considerin'^ 
lion staidi, toinparaliieb spcaUiinj:, onr Kno\\lod'j:e of the disease 
)s, tlie=e measures must princed on the broad Iiiun laid donnforlho 
Ireainient of sumlu opulomie disoukns-, tar, isolation of tlw siek, 
ciatuation and disinbstion of bouse-, and (he lomoial of all gioss 
banitai} defects. No pr<ipb}lattit imr eunduc seium ba- been piopaied 
as yet for the disc i-c. I .dtoinpted to piepiie veium fiom gods* as 
f.u .IS labondoiy e\pf nment.dioii nenl, il seeme to be satisfacloi}, but I 
b.id no other oppoiiumt} of testimg it- olheaey. The 1 itk of patliogeni- 
cit), n Inch the meinngotoctus exhibits, giedly detei-s icsoaich m tlus 
ducetioii. 

The conclusions ichtch nuuj he drawn from (his slndt/ oj the disease 
are these — 

(1) Epulemm tcicbio-spiiud meningitis oi eeiebio-spinal fovci in 

botb„ jLs epidemic ,ind its spoiadit foims, is a noll-kuoivn 
disease in Indi.i! the lecoids of tbo disease slioiv that it is 
clinically, bactcnologically, and cpidcniiologically identical 
avitli the m.dady as it lias been obscivcd in othoi countiics. 

(2) In India it has heen an ailment winch lias most ficquontly 

attacked pnsonei-s in 3ails , in gome of these lustitulions the 
disease has continned to picvail iiicgulaily foi piolonged 
peiiods No explanation of this is at picscut possible A 
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complete local bacteiiologieal aud epidemiological study of a 
seveie outbiealc, such as have occiured in past yeais at the 
3ails of Bhagalpm aud Muiig Ilasul, might be pioductive of 
useful data m this couucctiou 

Finally I must evpicss my giatitudc to many ofiiceis of my ou'u 
seiviee and of the Ilo3\al Aim}'^ Medical Coips foi assistance at various 
times • the names of most of these occui in the tevt , but I ivould 
specially mention Lieutenant Colonel D Semple, RAM C,, Dnector 
of the Pastern Institute, uudei whose guidance the above study uas 
earned out, and Lieutenant Colonel J T W Leslie, I ]\I S , Sanitaiy 
Commissionei to the Govcinment of India, foi much useful advice and 
help in the pieparation of this monogiaph 


C J ROBLKTSON-iVIlLNB, 3f 15 , I U S 
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Appendix:, 

(a) Caics of Ccrcbro-Sjnnal MctnngiliB doc lo the tneinogococcus 
1 Caso al Dcra Gli i?i Klian vcporlcA by Ijicut If K Nv\lt, I.M S 
Bi'-int f'inpb,‘' 0 po\ iigtsl 22 22nd I'uu] >1 )if 
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A(tacJ.pd on 7t!i Ftbruarj’ IPOl witb feter and general mnlai>-c. Complained of 
great pain all over bodi and C'pccially oaer left chest 

2' cl/ 9 Admitted into lioipitil, {he nbnrc condition having continued Pnenmo- 
nte patch in left axilla I’nln in hack of neck and head — slight rigiditj-— great pam on 
moving head latorallj No nasal discharge General cukanoons bjpcrmstbesin 
rspcciallv marked over spine 

Feh 10 —Small pneumonic patch right hose 

Feh 11 Increased cervical rigIditj nnd marked frontal hendarlio Erythema 
oacr ehest KlTusion of fluid in right knee-joint 

Feh 12 Ileqies tongue and mouth Effusion increnscd in right knee and 
present also in loft 

Itch Id — patch of herpes ovir sneiiim 

Feh 15 Slight ilcnfnesB licndaclio less, hut oenical pniii nnd iigidity still 
marked, Prylliemn has orlended. 

J^eh IP—Effusion right knoo still persists Joint tonso Aspirated and a smalt 
quantity of purulent fluid removed nnd sonled up in a htorilo tube niid sent lo Xasauh 
J<eh ^2— Hendnchcnnd cervical rigiditj still persists Tlireo potechinl streaks 
on inner side of right knee joint, the opposite side to the piineturo, 

FeJ 2i— Pntient con'iniios tobe veiy illnnd 18 omnciiiting voiy rapidly Slight 
faci il paresis Blurring of opho discs ospccinlly tlio light 

Prom tins date onwards paliontV condition hetnmo daily worse No other 
0 laractcristic signs appeared On the 2fltli, lumbar puncture was poiformed and 
a sma quantity of opalescent fluid lomoved This relieved the patient temporarily 

n 10 1 1 of March ho became comaloso and ho died at noon on live following day 
No post-mo) tem possible, 


la ‘T j 
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2. Cases at Lalioro Ceiitial Jail Apiil 1904— from recoids supplied by Maioi 
G. W. Braido 

No. 1. Jnbbar. 22 Employed in tbo gaiden 



Jprtl S4 —Attacked suddenly while at woik and biougbt to hospital in an almost 
unconscious state, crying os if in great pain Temp 100 2® P. 

April ^5 . — More conscious complains of severe headache in the frontal region 
Vomiting troublesome Epistaxis Hei'pes of lips and face, Delirious at night. 

April 26 — As yestciday, but general condition woise. 

April 28 — Slight improvement. 

April 29— Conscious Vomiting has ooascd Tongue dry and coated. Head- 
ache still severe Ceivical ngidity. Strabismus (intenial) left eye. 

May 2 . — (G J E M ) 

Temp. 99® P Pulse 72 compiessible Eesp 20. Patient conscious but nritable 
Complains of headache, which he rofei 8 to the fiontal (snpiaorbital) legion Pain in 
back of neck Maiked ceivical iigiditj. Slight letiaction of head. Decubitus 
lateral Knees slightly flexed No deofness no aural discharge Eight eye healthy 
Left eye acute conjunctivitis with oodoma. No corneal ulceration. No oonza. Lips 
show remains of heipetic eruption. 

Tongue coated blown in centre faiily moist Odoni of breath fmcnlont Cit- 
culatory system * nothing abnormal. No pneumonic or bronohitio condition Liver 
not enlarged Appetite fair Bowels regular. Spleen not enlarged Kernig’s sign 
present on the light side • veiy slightly marked on the loft 

Eeflexes superficial active deep normpl. 

May 3rd — Lumbar puncture 16 c c of opalescent fluid drawn off 

May Stii — Much improved Conjunctivitis has disappeared 

May llih.—Bas been very lestless at night for three nights, but is othoi-wiso 

improving 

May 13tli -Relapse with exacoibation of all symptoms especially headache 
Patient distinctly weaker The headache ajid cervical iigidity were maiked for three 
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dijs, but on llio 2l6t ■nitli nn improMmcnt mliiBgoncnl condilion, tbcso symptom 
bogitn to nboto 

May 26th — Pnticnt convnlcscont He cxpr(«!sPs InmBclf ns well with nn obvious 
feeling of relief Not ft tnee of hu diEessc appears to bnvo remained Eecovery wns 
perfect in tins case. 

No II. I ftuji oMgh 20 “ Cluck " matting 



4 




April 2611 “Partly conreious Vomiting persistent Tonguo diy nnd blown 
Front il headaclie troublesome Fpislaxis 

April 27 th — As yesterday Headache sea ere Cervical pain nnd rigiditj marked. 
Diflicnlty of articulation Strabismus left eye Con^^tipation 
April 29th — Strnbismus right cjc ns well ns left convergent 
April 30th — Patient very weak herpes labinlis has appeared. 

May 2nd -{C J R M) 

T 100 P Pulse 90 fairly full. Resp 30. 

Pftticnt serai conscious diowsy obviouslj veiy ill Frontal hondnoho very severe 
Retraction of head Cervical iigidity nnd marked londorncss over cervical spine. 
No deafness No aural discbargo No con 3 unctivitis Internal strabismus loft eye 
only Lips di lod up , herpetio eruption 

Tongue coated, white, inclined to be dry on doisnm Breath foul 
Circulatory system nothing abnormal. Pulso less compiossiblo than in provions 
ease 

Respiratory system No coriza No pneumonic nor bronchitic signs 
Digestive Eyhtcm Appetite poor Bowels inclined to bo constipated No 
enlargement of livei or spleen. No abdominal tendernO'S 
Urine Slight amount of albumen 

Reflexes Snperftcial active Deep normal Kernig’s sign present on both sides 
6 pm. Lumbar puncture 15 c c of puiulonl fluid removed 
May 4-— Condition unchanged Convulsive tiv itching of fingers present, 
ilfay ff~Condit.on shows distinctimprovement On the 8th a painful relapse 
occurred. Headache and spinal pain persisted in nn intense fashion Vomiting and 
delirium at night also returned Patient steadily became worse and when seen again 





{ 64 ) 

on Mfty 2C, ho appeaipfl to ho in a condition of low muttering del irinm, constantlv 
groaning anJ chattonng Fingois and hands wore kept constancy moving in a o^. 
vnW mannoi Yomiting was very troublosomo In a day or two ho rallied somoXt 

but only to iclapso again and this state of affaiis continued for two months, dnrmiT 

which patient became cvtiemoly emaciated Ho died on July 5J1 ^ 

iPost-moJtem Spinal coid deeply congested Oiio oi two small ha)moirha.-e& in 

(he uppo. doT..,l leg, on About half an ounce of cloudy seium lu 11,3 lumbar region 
Biain deeply congested vontncles full of clear fluid Lungs and kidneys aero also 
congested, but tlio othoi organs were hoalthj The body was intensely 

No. IIT Easul Khan*]8 “ Chick matting ” 


/I'anu. H/is iif. Iihnn i f) 
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April so — ^Admitted into hospital from 
barrack XII complaining of severe headaoho, 
fever, etc Bowels constipated , conscious 
Apnl 27 — Violently delirious crying nil 
night with pain Vomiting present Tongue 
dry Lips covered with soides 
Apnl 2S,— Patient very ill* moribund 
Cervical rigidity maiked, also epistaxis Diod 
at 1-80 p.M, 

Fost-moilem Body well nourished. 
Eigor mortis inaiked Skull opened dnia 
mater congested. Patches of puiulent lymph 
in pia-nraohnoid over both hemispheres Clear 
ceiebro spinal lluid in excess ponied fiora 
the spinal canal Lungs congested float in 
water Other oigans healthy. 


No IV Akbar Khan, aged 22, employed at “ thick matting 

CctSu IV Jticinr Khtzn 22 MaUtnff ' 
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jp, 2^ — Pnlicnt ntlmitlcd inlo hoBpitnl from fjnrrnck XII Sovcro liPtidivclio 
tvTKlTomihtig Bccarao iinconcciotis towanls evening nml wna noisily dcliuons all 
in*’” lit 

^ Aful 5S— Fnrth conscious Ilcsdnclio very tronlilcsomo CciTical rigidity 


iti'irl.cd 

Mat; J— Symploms litive contmned Epis(ft\is present m less ftinoutit than in 


otlici eases 

May2—[G J R Jil ) T 103 2P Pulse 102 Rcip 30 

Patient loolvs ill, but is quite consciou'. and ansurors questions rationally Frontal 
hoadaclic Gorvieal ri>,iditj and pain marked bliglit eonaergent slr.iliisnnis Decu- 
bitus posteuor Knees kept in a position of semitlevicn Pain referred to right knee, 
avliich IS slightly swollen (Periarthritis). Ko deafnew, aural discharge, nor coriza 
Ko ciicnlatoiy nor pulmonic dLslurbinco 

Appetite moderate Tongue coated Bowels loo^o and passed in bed from debility 
Urine normal R<'llexos ns in other cases Kornig’s sign present on both sides, 
especially marked on the tight. 

jj^ay S —Lumbar puncture. 15 c c of clear fluid rcmo\ ed In this case the symp- 
toms persisted until the 2l6t Diarrhoja was a very troublesome complication 
luBomnia was also marked On Ibo 21-t a distinct improrcniont set in which con- 
tinued On the ‘2Cth win n I vaw him for the second time he was distinctly better, but 
extremely' weak A certnin amount of conical iigidity and Kcrnig’s sign wore still 
present Patient soon hocamo quite convalescent and has recovered completely. 

(6) Cases of Ccrchro Spinal Meningitis duo to iho Pneumocoems 

I Cases of Pneumoma with secondary meningitis Yerrowda Central Prison, 
Poona, April 1901 Kotos rtceived from Major J Jackson, Acting Inspector 
General of Jails 

Bliao Raoji. 27. “ Printing prc'is " 



Had an attack of ague on April 7 th, again on 9th tieated in hospital and discharged 
cured on 14*h, but was le admitted on 16th with tho following condition Tom 
102 2° F. Complained of pain ladmting from tho right nipple was very restless , 
lay generally in a flexed position, but was constantly moving his head or a limb about 
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Maiked photopliobia and mj 0318 Reflexes normal Kern ig’» sign absent, On the 
20th bo dovcloped a cough with copious expectoration, yolloaish, sticky with a 
ooimistenco liko inaimalado Pliysical signs not inaiked Slight dulness and faint 
tubulai bieatlung all over right lung Piom 23rd condition become worse Incieas- 
jng cerebral nutation, Anally becoming deinious and then comatose, djing on the 
8th Apiil. 

J?ost-nm tem Brain and spinal cord Membianes congested, a thick deposit 
of gieenish-yellow lymph ovei cerobial hcmisphoios and alsoathasoot hiain round 
medulla and on the postcrioi aspect of the coid 2 oz of fluid m each lateralven- 
triole and about G oz at tho base of tlio brain and ceiohellum. 

Lungs left slight^ congested Right iveighed 57 ounces Bright ciimson-adhoiont 
eveijuhere , all lobes glued togothei, cut on section like liver and sticky yellow matter 
exuded fiom bionchioles 

Othei organs congested 

Bacteriological note by Lamb. Lung alveoli filled with fibrin containing polynuclear 
cells (hieaking doun) and pnouiuococoi Fibiinous exudate over brain and cord also 
contains polynucleai colls and pneumococci 

2 Case of pneumonia with secondaij meningitis fiora tho Jledical College 
Hospital, Calcutta OYnids of Dr Uniris) (a) Notts supplied Major Drury, 

Bittu SO H jr Peon 



Admitted on tho 6th of December 1903 suffeiing from a choleraic attaolr. Temp. 
100 6° P On the 7th the diarihoea, which was jollow and foeoal, continued. Urine 
was passed in the evening. Pjiexia had persisted and his temperatuio at 6 PM, was 
102° F No affection of the lungs could be then made out. The diauhcsn ceased, but 
the pyrexia continued On tho evening of the 9th cough began to bo troublesome. 
Examination of chest revealed left apical pneumonia On the 10th .and 11th li° was , 
delirious at night On tho 12th tho deluium persisted thioughout the day and tho 
patient’s condition Ivasgiave Patient continued to get worse. Hicooagh was tiouble- 
Bome on the Idth, and on tho following day, after being violently dehiious for some 
hours, patient became unconscious He rallied slightly the next morning, hut lalapsed 
towards evening, dying shortly after midnight. Headache and the ordinary signs of 
meningitis weie nevei present 


Xc/A/jer-aitif e(Ceri//^raXe 
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Posf-MO> few— SJ houn nftci death. (F J D) 

Heart Some pericarditis cstcrnnl nnd internal exudation not examined— valveB 
and endoeardinm licnltlij musonlar Bubstance mther soft and pale 

L’ft lung fibrinous exudation nil over pbnia (not exammod raicroicopically) , 
Tfliolo of unper lobe m a condition of r^d hep itisation 

Right lung congobled no consolidiition. 

Ln or and spleen rather enlarged 

Hr un opaque Mibaraclinoid fluid surface inncb injected, ycliowisli Bpcchs ovoi 
meninges and a layer of fibrinous l^mnh all o\er, but more marked on right side, can 
be soparited as a £ ilse mouibrauo Opique fluid also at base of brain and can bo seen 
flovring from verlcbtal canal on reinoinig brain Diplococcuj pnoniuonio found in 
greit numbers in the fluid in Bincar preparations and v is also cuUnated on agar and 
serum Some opaque fluid al-o found in the lateral aontricks 

Spinal cold iinihcd injection of po'terioi surface Iiidonal region there is a 
deposit o£ yellowish hinpli posteriorly Iso limidi could be made out on the anterior 
surface, but the vessels wcio injected. 



